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A close-up of “POZ” the German Station at Nauen 


“N S'S”—The!'Annapolis Station 


A complete description of the Navy’s most powerful wireless plant 
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Standard of the World for High Frequency Currents Used by UNITED 
STATES NAVY and ARMY, and the Wireless Telegraph and Telephone 


Companies 








U. S. S. Cassin and U. S. S. McDougal Working Up a Smoke 
Screen—ELECTROSE Equipped. 


Medal and 
Diploma received 
at World’s 
Columbian Expo- 
sition, Chicago, 
1893 


“By courier, coach and sail-boat, it 
took days for the news of Waterloo 
to reach London. During Lieut. 
Commander Read’s flight to Halifax, 
Assistant Secretary Roosevelt in 
Washington sent a radio message to 
NC-4, of whose position in air he had 
no knowledge. In three minutes he 
had a reply.” 


Extract from New York World, June 3, 
1919. 


Medal and 
Diploma received 
at World’s Fair, 

St. Louis, 

1904 
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Radio Frequency Ammeters 


for determining 


Antenna Currents 


Model 400 
Thermo Ammeter 


(Not a Hot-Wire Instrument) 


is a Switchboard Type Instrument 


744 inches in diameter. 


Model 400 

Guaranteed accuracy of 1%. Equally 
accurate on currents of any audio 
or radio frequency. 


Self-contained. Front-Connected 


Radio Frequency Ammeter 


Unaffected by changes in temperature. Extremely low 
power consumption. Can be used where bad wave 
form or frequency precludes the use of other forms of 


instruments. 


Write for information 


Weston Electrical Instrument Company, 27 Weston Ave., Newark, N. J. 


New York Cleveland, Denver Rochester Halifax 
Coieege Detroit Cincinnati 3 _, Meatele Winnipeg 
Philadelphia St. Louis Pittsburgh New Orleans Toronto Vancouver 
Boston San Francisco Richmond Jacksonville Montreal Calgary, Alta 


And in Principal Cities Throughout the World 
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_ 12 Step Inductor, Type 111 


HIS instrument is a compact unit of inductance, adjustable by 
twelve steps and divided into three sections, so arranged that the 
sections not in use are automatically cut out. The oak are bank 

wound to reduce distributed capacity, and form wound to largely 

eliminate solid dielectric in the fields. The design is such that two or 

more of these units may be placed side by side, coupling being varied 
by moving them nearer to or farther away from each other. 





Full data will be furnished upon request. 





Prices, according to inductance $12.00 to $16.00 


GENERAL RADIO COMPANY 


General Radio Building CAMBRIDGE, MASS., U. S. A. 
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Be Sure of Your Wave Length ! 


You can send with absolute 
certainty of conforming to regu- 
lations when you use the new 


“AMRAD"” 


DIRECT READING 


WAVEME TE. 


Range, 150 to 300 Meters 


_ Accurate _ Simple Reliable 


Price $ 5 


Extremely easy to use. Flashlight bulb 
indicates resonance and dial shows wave 
length directly. A binding post allows 
connection of crystal detector and phones 
to calibrate receiving equipment. 


If your Radio Dealer cannot supply you, order from us direct, but send us his name 


Address Department R 15 


AMERICAN [RADIO AND [RESEARCH (ORPORATION 


21 PARK ROW, NEW YORK, N. Y. Laboratory at Medford Hillside, Mass. 
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Federal Radio Accessories and Parts 


Are Distinguished for Their 


Reliability, Quality and Efficiency 
WRITE FOR BULLETIN 101 AND 102 
federal Type A,N°226 Transformer 
ViClass | ViGassf 








Or 
‘el 


4 








' Ci. 
No. 226-W Type A ioe 





No. 52-W 2200 Ohms 














AUDIO FREQUENCY 4] ft] J 
Transformer 60 16Ns LIBERTY HEAD SET 
$7.10 each CIRCUIT WITH TWO STAGE AMPLIFIER “$12.50 per set 
One 226-W Transformer with one Marconi V. T. gives an energy amplification of 400 times. 
(Audibility amplification of 20 times.) 
Two 226-W Transformers with two Marconi V. T.’s give an energy amplification of 160,000 times. 
(Audibility amplification of 400 times.) 


Federal Telegraph and lelephone Co. 


Buffalo, New York 











THE SECONDARY CONDENSER CURVE 


shows the performance of “RADISCO” long-wave 
coils used at Brookline, Mass., with a short amateur 
antenna. All the stations noted were received in several 
hours time——and but one tube was used. 


European Stations for $6.60! 


Primary No. LRD 1200 
Secondary No. LRD 1200 $6.60 


. Postpaid 
Tickler No. LRD 550 | , ipsfpaid’ 


WHY NOT DUPLICATE THIS? 


Write for our “Bulletin 10” and other literature, listing 
..a complete line of high grade radio apparatus. 


Telephone: Ft. Hill 1394 


ATLANTIC RADIO CO, 34 Batterymarch Street, Boston, Mass. 
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> Ae ‘ 

Ce eee 
peaks 5 Pas seas beroarsire tease 


POLL TRO oe ET PE ee MeL £ 


Radio Equipments 
require the highest 
grade of instruments 
consistent with reliable 
service and the available 
space. 


Wadion Control Box Showing IypeBX 
metrument for Measuring Filament Current. 


The Type B X 


was especially developed for Radio application. 
Operating on the D’Arsonval principle, it 
will measure vacuum-tube filament currents 
and other direct currents used in wireless 
‘work, while for radio frequency cur- 

rents it is provided with a self- 


contained heater and _ thermo- 
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THE LATEST DEVELOPMENT 
IN THE WIRELESS FIELD 


HE WIRELESS IMPROVE- 
MENT COMPANY has 
assigned the following type num- 
bers to its post-war apparatus-- now 
being offered to the high grade 
experimenter, schools, laboratories, 
etc., who realize the wisdom of buy- 
ing only that type of equipment 
which may be found in use by the 
armies and navies of the world, 
especially the United States Army 
and Navy and by commercial and 
similar concerns. 


TYPE WI-105A TYPE WI-121A 
Single Detector Stand. (Navy Type Telephone Condenser. Small Mica 
with galena crystal.) dielectric condenser. Capacity: 
TYPE WI-106A 0.0025 Mfd. 
Audion Control Box. Can be used 
with any type of receiving circuit. TYPE WI-122A 
TYPE WI-107A Grid Leak Resistance. Glass en- 
Aerotype Receiver and Two Stage closed. Moisture proof. 
Amplifier, combined. Wave length 
range: 200 to 3,000 meters. TYPE WI-126A 
TYPE WI-111A Crystal Detector. Dust proof—en- 
Single Vacuum Tube Base Socket. closed type. 
TYPE WI-112A 
Double Vacuum Tube Base Socket. TYPE WI-129A 
TYPE WI-114A Audion Control Box. Provided with 
riple Vacuum Tube Base Socket. filter system so that in addition to 
TYPE WI-120A the plate battery of 40 volts, 110 volt 
Grid Condenser. Small mica Dielec- supply may be used in the plate cir- 
tric condenser. Capacity : 0.0006 Mfd. cuit. 


On this page, in the next or subsequent issues, will be announced additional 
designs with their type numbers, etc., as well as other developments of interest 
to the art. 


WIRELESS IMPROVEMENT COMPANY, Inc. 


Radio Engineers, Manufacturers and Distributors, 
47 West Street, New York, U. S. A. 


If this page is cut out and appended to the same page cut from the editions to fol- 
low, a complete file of very interesting information will soon be available. (No. 1) 
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WORLD WIDE WIRELESS 


Wireless to Improve the Aerial Mail Service 
THE Aerial Mail Service has developed a most power- 

ful loop radio for communication of mail planes and 
their guidance through all sorts of weather, even fog. 
This equipment is now being installed on the new mail 
planes and landing fields at College Park, Newark, and 
Bellefonte, Pa. 

The radio set has an unusual range for sending. 
Its possibilities have not been fully determined. Instead 
of requiring masts from 200 to 500 feet high, the aerial 
wires are being raised on masts only 23 feet high. 

Included in the equipment is a field marking radio 
device, which enables a pilot to steér exactly for the center 
of his landing field, although it may be invisible and ob- 
scured by clouds, rain, snow or fog. 

Fog is the aviator’s most dangerous enemy. A majority 
of crashes and bad landings are caused solely by the 
inability of the pilot to determine his position and the 
location of a suitable landing place. A new compass has 
been devised and put in service on the mail planes, but 
one of the most important contributions to aviation 
being worked out by the aerial mail service, with every 
prospect of success, is a non-magnetic and non-gyroscopic 
compass which will overcome the unreliability of the 
magnetic compass caused by vibration and other disturb- 
ing features of an airplane in motion. 


Greek Ships Equipped With Wireless 


REECE has required radio equipment on all cargo 
ships of 1,000 or more tons dead weight capacity and 


G 


on all cargo ships of 1,000 or more tons. 


Dr. Alexanderson Reviews Recent Radio Developments 


D»*. E. F. W. ALEXANDERSON, consulting engi- 
neer for the General Electric Company, recently ad- 
dressed the Schenectady section of the American In- 
stitute of Electrical Engineers on radio development. 
‘As free as the air” is no longer a true simile, Dr. 
Alexanderson said, because it will soon be as crowded 
as Fifth Avenue. Only 10,000 to 20,000 meter length 
wireless waves can be used for inter-oceanic communica- 
tion. Under present conditions there is room in this 
range for about 12 stations, of which five are already in 
use. But, because some of these existing stations have 
been sending out irregular waves it has been impossible 
to use the maximum number of stations. By using the 
new alternator invented by Dr. Alexanderson, it is. pos- 
sible to run seven automobiles, as it were abreast in the 
space formerly taken by one automobile, because seven 
messages may be made to keep their own. path so that 
messages can be placed within one per cent of each other, 
and thus seven times as many stations can be placed 
within the world as was formerly possible. 
It is also possible to send more than one message on 
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the same wave length due to the invention of the “bar- 
rage receiver” which cuts out all messages but those from 
the direction in which one wishes to receive a message. 
To get these signals pure, a special alternator is driven 
by a direct alternating current motor, whose speed is 
kept constant to within 1-10 of 1 per cent by means of 
special control equipment. The speed with which the 
messages can be sent has been increased from 20 words 
a minute to as high as 500, with 100 being a good average. 

The result of all of these improvements has been to 
open up possibilities of communication facilities 125 
times greater than those now existing. 








Wireless cart of a — im: Fo te type designed for the Brazilian army 
arconi engineers 


Marconi Fund for Italian War Relief 


N connection with the general work of the Italian War 
Relief Fund of America, a special fund in honor of 
Marconi is being raised. by an electrical committee of 
which the members are T. C. Martin, chairman, Dr. 
Elihu Thomson and J. W. Lieb. Considerable success 
has attended this laudable effort and the Marconi Fund 
has alteady reached over $3,500, and a first instalment of 
$2,500 has been forwarded to Senator Marconi in Rome. 
In view of the fact that sore distress in Italy deepens 
as the winter advances it is believed that many others 
in the electrical field, as well as outside it, would like to 
embrace this opportunity presented by the special fund 
and the Committee therefdré ‘renews its plea for aid and 
co-operation. 

Each subscription-is aceompanied by an autograph 
card, with the object of assembling all these cards later 
in a memorial album to be delivered to Mr. Marconi. 
Such cards can be obtained from the Committee at 29 
West 39th street, New York City. 
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Spanish Station Being Improved to Reach America 


MPROVEMENTS are being made to their important 

Spanish radio-telegraphic station at Carabanchel, 
four miles from Madrid, with a view to opening wireless 
communications with America if possible. » This station 
was used, it is said, to maintain communications with 
Germany during the war. 


=== 


Ship Maintains Wireless Communication 
Across Atlantic 


HE distinction of having been the first trans-Atlantic 

‘steamship to maintain wireless communication with 
England during the entire voyage westward has been 
made by the Cunard Line vessel, Royal George. A long 
message was received from the Marconi station at Corn- 
wall when the ship was 150 miles from Halifax. 

A new valve amplifier, which doubles the distance at 
which messages can be received, was used on a passenger 
steamship for the first time. British ships were equipped 
with the apparatus during the war. 


Interior view of the American-made signal corps radio cart equipment 
designed and built by Marconi for army service in Brazi 


Canadian-Japanese Wireless Communication 
Being Effected 


ONSTRUCTION of a high powered wireless sta- 

tion, which when completed will be the most power- 
ful radio depot in the British Empire, is proposed for the 
vicinity of Vancouver, I. C., by the Canadian Marconi 
Wireless Company. 

The station, which will cost, it is estimated, in the 
neighborhood of $2,000,000, is designed to handle com- 
mercial business between Canada and the Orient, and a 
station of like power and cost will be built in Japan. 
Negotiations are being carried on simultaneously with 
the Governments of Canada and Japan for licenses to 
construct and operate the two stations necessary to estab- 
lish direct communication across the Pacific. 


—=——& 


Long-Distance Wireless to Ships at Sea 


ARCONDIS Wireless Telegraph Company, London, 

announce that long-distance messages can again be 
accepted for transmission through their high-power wire- 
less station at Poldhu in Cornwall to ships which are not 
within range of any other British coast station. The 
Poldhu station communicates to ships at night only and 
its range is about 1,500 miles. 
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American-Japanese Direct Wireless Service to Open 


THE new high fower Japanese wireless station which 

will communicate directly with a radio station on 
the Pacific coast afthe United States, will be completed 
soon. Trial exchangef m@ssages will at once be made 
with the American Station and if satisfactory results are 
obtained the radio station will be opened to the public 
for the acceptance of messages. 

Construction of the Japanese station was started in 
1918 and the total expenditure has been about $360,000. 
The sending station is located at Tomickamura, a village 
in the prefecture of Fukushima, about a hundred miles 


north of Tokio. 


Norway’s Stavanger High Power Station 
Opened for Service 


"THE opening of the high power radio station on the 
western coast of Norway, near the city of Stavanger 
has been accomplished and is regarded throughout Nor- 
way as marking a new epoch in the communication serv- 
ice between northern Europe and the United States. 

The Stavanger radio, which has been ready for business 
since a short time after the war broke out, but has not 
been opened until now, is the biggest radio plant in 
Northern Europe, and was built by the Norwegian Gov- 
ernment in co-operation with the Marconi Company. 
It is expected to handle a great deal of the business cor- 
respondence between America and the countries in 
Northern Europe, as the rate is one-third cheaper than 
the rates for cables. 

Scandinavian commercial interests in the United States 
have during the war increased to a very large extent, 
and the radio service is, therefore, greeted with che 
greatest satisfaction in business circles where corre- 
spondence with the United States has been hampered in 
various ways. The Stavanger station is able to handle 
unlimited traffic both ways, thereby establishing a new 
link between the countries of northern Europe and United 
States. 

Consul General of Norway, Christopher Ravn, New 
York, says: “The long expected and now at last opened 
action of our wireless will be greeted with joy by all, as 
the wireless will make Norway’s connection with America 
closer and more reliable, and also forward both countries’ 
business transactions.” 


Sweden’s Karlsborg Station Soon Ready 
A STOCKHOLM dispatch received here announces 

that the Karlsborg radio station, the largest in 
Sweden, will soon establish regular communication with 
the United States upon the completion of a test with an 
American station on the Atlantic coast. The Swedish 
wireless plant already has established service with many 
countries, including England and Germany. 


=—_— 


England Regulates Aircraft Radio 


THE Air Ministry in London makes the following an- 
nouncement : 

The form of license to be granted for the use of wire- 
less to and from aircraft, and the conditions under which 
such licenses will be granted, are under consideration 
In the meantime, pending the issue of the license by the 
Post Master General, temporary provisional authority 
for the installation and use of wireless apparatus in air- 
craft can be obtained, in approved cases, by application 
to the Secretary of the Post Office. 

For the present the wave length suggested for wireless 





[7 -¥. a. a. a Te ee ee 


DecEMBER, 1919 


Telephony is 480 meters. This is the wave length which 
the existing Air Ministry W/T Stations at present em- 
ploy for work with aircraft. 

For the benefit of designers and others interested it 
may be said that the Post Master General’s license when 
available, will probably contain provisions to the follow- 
ing effect : 

The sending apparatus installed at any aircraft sta- 
tion shall be constructed so as to be capable of using 
waves of 600 meters interrupted continuous wave, and 
900 meters continuous wave; such of the following wave 
lengths, namely, 220, 300, 450 and 800 meters interrupted 
continuous wave, and 200-550 meters, 650-950 meters, 
200-3000 meters continuous wave may also be used for 
transmission as are authorized in writing by the Post 
Master General. 

The use of the wave of 600 meters (hereinafter re- 
ferred to as the “air-craft-ship” wave) shall be confined 
to the use of the system known as “Interrupted Un- 
damped Wave or Tonic Train,” or I.C.W., and the use 
of 900 meters hereinafter referred to as the “Aircraft 
Normal Wave,” shall be used only for continuous damped 
waves or wireless telephony. 

Should an aircraft station be also fitted with a sup- 
plementary installation on long continuous waves, such 
installation shall be so constructed as to be capable of 
using the wave length of 2,400 meters. 

The range of wave lengths for which the receiving ap- 
paratus may be constructed is not limited, but the ap- 
paratus must be capable of receiving on 600 meters and 
900 meters, and on 2,400 meters when a transmitter 
working on this latter wave length is installed; it must 
also be made to embrace any other wave length on which 
a transmitter installed has been authorized to work. 


Australians Plan World Wireless 
N offer has been made to the Australian Government 
to provide a permanent direct wireless commercial 
service between Australia and the rest of the world and 
it is now being negotiated, according to the report sub- 
mitted by Sir Thomas Hughes, chairman of the Amal- 
gamated Wireless Australasia, Ltd. 

Sir Thomas points out that as a resulf of successful 
experiments carried out by the managing director of 
the concern last year, when wireless messages were re- 
ceived in Sydney without relay from the Marconi com- 
pany’s transatlantic’ station in Wales, a service can be 
established, including all classes of messages—code, plain 
language, deferred and press—at one-third less than 
existing cable rates. 

“There has been some delay in this matter,” Sir Thomas 
adds, “because under the wireless telegraphy regulations 
it is necessary to have a license to erect and operate 
wireless stations. Negotiations for this license are to be 
followed up and it is hoped that our Government will 
decide the matter without undue delay, so that erection 
of stations can be proceeded with. 

“It would be fatal to attempt to combine a naval 
service with a commercial service. If a naval service is 
needed it must be quite distinct, and it should be con- 
ducted on purely naval lines. By an attempt to combine 
the two we would destroy all possibility of efficiency 
on either side. 

“The commercial service will be successful and will be 
capable of expansion to provide communication with al- 
most every part of the world so long as uniform apparatus 
and organization are employed at all stations. There 
is no reason why several stations, if required for different 
purposes, should not be erected and worked simultan- 
eously in Australia without mutual interference. One 
great company is reported to have decided to spend about 
$15,000,000 in improving its connections with Australia.” 


WORLD WIDE WIRELESS 


High Speed Radio Across the Pacific 
;: XCHANGE of press despatches and commercial mes- 
~ sages by radio between California and the Hawaiian 
Islands, Guam, the Philippines and Japan on a much more 
extensive scale will become possible when arrangements 
recently completed by the Government become effective 
about the first of the year. 

Through the use of modern high power, high speed 
operating equipment it is estimated that it will be possible 
to transmit and receive more than one hundred thousand 
words a day between Hawaii and the Philippines; two 
hundred thousand words a day between San Francisco 
and San Diego and Hawaii, and about one thousan¢ 
words a day on a slow speed circuit between Hawaii ane 
Japan. The Hawaii-Japan circuit, operating under an 
arrangement with the Japanese government, will be avail- 
able only nine hours a day. 


View of the assembly room of the Marconi factory showing the vast quan- * 


tities of army wireless equipment being manufactured for South America 


Rates on press despatches over the new radio circuits 
will be low, insuring, in the view of officials, a widespread 
exchange of news between the United States and the 
Orient and American insular possessions in the Pacific. 
The rate decided on is six cents a word between Cali- 
fornia stations and Manila, and three cents a word to 
Hawaii. 

The new arrangement, which will be open to routine 
commercial business, is expected by officials to aid greatly 
also in the building up of trade by American interests 
with Hawaii, Guam and the East. 


Mexican Border Patrol Equipped With Wireless 
HE Mexican border line within the jurisdiction of 
the Western Department of the Army is now com- 
pletely equipped with wireless telephone sending ap- 
paratus that will reach an Army airplane at any place 
along the border. 

Colonel J. E. Hemphill, chief signal officer of the 
Western Department, will inspect the new equipment. 
Four sending stations were “installed, each with a radius 
of 100 miles. Additional stations and possibly more 
powerful equipment. may be installed as a result of 
Colonel Hemphill’s visit. 





NSS—The Annapolis Radio Station 


The Arc Radio Transmitter—General Description 


(Photos by courtesy of Navy Department) 


THE Annapolis radio station is said by the Navy to 

be the most powerful in the United States. It was 
constructed by the Navy Department and is one of four 
high power stations which have been operated under 
distant control from a main station located in Wash- 
ington. By means of relay, messages are transmitted 
through these stations by operators seated at four 
small tables in the Washington office of the Navy De- 
partment. Official messages were handled by Annapo- 
lis in large volume during the war, thus relieving the 
congestion on the trans-oceanic cables. 


The high power arc transmitter is based upon Poul- ' 


sen’s méthod of obtaining high frequency oscillations 
by means ef an electric arc burning in an atmosphere 
containing: hydrogen and in a strong transverse magnetic 
field. ¢ The equipment consists of the following. main 
units: 

A source of direct current; an arc converter; an an- 
tenna loading inductor; an antenna and ground system; 
a signaling device and auxiliary and control apparatus. 

The circuits employed for the set equipped with the 
coupled compensation method of signaling are outlined 
in figure 1. The electrodes of the arc converter are en- 
closed in a water cooled bronze chamber. To this there 
is supplied either a gas containing hydrogen or a liquid 
hydrocarbon which decomposes in the intense heat of the 
arc and releases hydrogen. The arc electrodes are placed 
between the poles of a strong electromagnet, whose wind- 


ing is in series in the direct current leads to the arc, and 
which is therefore energized whenever the arc is in 
operation. When the arc is started by bringing the elec- 
trodes together and then drawing them slowly apart, a 
direct current arc is formed which burns in an atmosphere 
containing hydrogen and in a strong transverse magnetic 


field. This are is shunted by a circuit containing induc- 


The four towers of Annapolis forming a square within which 


tance and capacitance connected in series. The capaci- 
tance may be considered as concentrated in the electro- 
static capacity of the antenna to earth (the antenna and 
earth acting as the two plates of a large air condenser). 
The inductance of the circuit may be considered as con- 
centrated in the antenna loading inductor. Under these 
conditions there will be superimposed upon the direct 
current arc a high frequency alternating current which 
flows in the circuit: arc, loading inductor, antenna, and 
earth. The arc converts the power supplied by the direct 

current generator into radio frequency energy with un-— 
damped current in the antenna circuit. The choking effect 
of the arc series field winding prevents the flow of radio 
frequency current from the arc back into the power 
machinery. 

The frequency of the undamped current in the antenna 
circuit depends upon the inductance and capacitance of 
this circuit. The frequency and therefore the wavelength 
may be altered by changing the value of either the in- 
ductance or the capacitance. Since the capacitance is 
furnished by the antenna and therefore fixed, the induc- 
tance is made variable in order to permit changes i in wave- 
length. 

When the contacts of the signaling key are closed, the 
coupled compensation key loop becomes the short-circuited 
secondary winding of an air core transformer of which 
the antenna loading inductor is the primary. By virtue 
of transformer action and mutual inductance between 
the short-circuited winding and the main loading inductor, 
the inductance of the antenna circuit is varied and signal- 
ing is accomplished by the compensation method. When ‘ 
the signaling key is closed, the emitted wave is of shorter 
length than it is with the key open. The receiving set 
is tuned to receive the shorter wave and therefore signals 
are heard only when the key is closed. 


the aerial wires are strung. A feature of the gigantic antenna is the provision for 


melting ice from the wires by current supplied from the 400-kw. generators 
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ANNAPOLIS RADIO STATION 





A general view of the Annapolis station buildings, taken from one of the towers 


lhe Annapolis High Power Radio Station is equipped 
with duplicate power machinery and duplicate are con- 
verters, permitting practically continuous operation. 
Power is supplied by a 3-phase, 25-cycle alternating cur- 
rent source at 2,200 volts. The main pieces of equipment 
may be summarized as follows: Two 400-kw. motor 
generators, supplying direct current for the are con- 
verters ; two oil switches, through which power is sup- 
plied to the motor generators; two automatic starting 
panels for the motor generators ; two 3-kw. motor genera- 
tors supplying 125 v. direct current for operation of 
control circuits and arc auxiliaries; a switchboard, two 
are converters, two benchboards for control of the arc 
converters, an arc transfer panel, antenna loading induc- 
tor, a combined wave changer and send-ground-receive 
switch, a signaling system and a set of switches for melt- 
ing ice from the antenna. 

Either of the two 400-kw. motor generators may be 
used to supply direct current to either of the arc con- 
verters. When one of these is in use, the other is entirely 
disconnected. This makes it possible to clean or repair 
either arc or either motor generator while the other is 
in operation. The arc transfer panel carries the neces- 
sary switches for transferring all the electrical connec- 
tions from one arc converter to the other. A benchboard 
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Figure 1—Arc transmitter with coupled compensation method of signaling. 


‘The arc flame burns in an atmosphere containing aoreue and in a 
transverse magnetic field set up by the arc series field winding 
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located at each arc converter carries all the necessary 
apparatus for the complete electrical remote control of 
the station equipment. ; 
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Wiring diagram of the circuits of the Annapolis station 


The motors of the 400-kw. motor generators are sup- 
plied with power from the 2,200-v., 3-phase, 25-cycle bus 
through oil switches and automatic starting panels. The 
oil switches are provided with overload protection and the 
automatic starting panels have no voltage protection. 

Overload protection for the 400-kw. generators is pro- 
vided by relays which operate in connection with the con- 
tractors through which current is supplied to the arc con- 
verters, the contractors serving as circuit breakers be- 
tween the arc converters and the motor generators. 

Either of the 3-kw. motor generators may be used to 
supply 125-volt direct current for operation of the station 
control circuits and arc auxiliaries. These machines may 
be operated in parallel if desired. 5 

For melting ice from the wires of the antenna, the 
two 400-kw. generators connected in parallel are used. 
A set of switches is provided for making the necessary 
connections. 

Mounted on the same base with each of the 400-kw., 
1,430-volt direct current generators are 600-hp., 2,200- 
volt, 3-phase, 25-cycle induction motors which drive the 
power units. Excitation for the generator is provided 
by a 3-kw., 125-volt overhung exciter. In operation, the 
voltage of the generator is regulated by an exciter field 
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rheostat upon the arc control benchboard; this rheostat 
controls the voltage of the exciter, which in turn regu- 
lates the voltage of the main generator. Both an exciter 
field rheostat and a rheostat for the field of the generator 
itself are provided upon the main switchboard. The in- 
duction motor is of the wound rotor type. 

Automatic starting panels are provided for the motor 
generators. These panels have no voltage protection. 


The 350-kw. arc converter of the closed magnetic circuit type 


Overload protection is provided by relays on the oil 
switches through which power for the motor generators 
is supplied. Each starting panel is provided with three 
push button stations for starting and stopping its motor 
generator. One push button station is located upon each 
arc control benchboard, permitting either motor genera- 
tor to be started or stopped by the arc engineer from his 
position at either arc. The other push button is located 
upon the automatic starting panel itself. A transfer 
switch provides for either local or remote control. 

The switchboard for the station consists of ten panels: 
one for each motor generator oil switch; one for the two 
3-kw., 125-volt direct current generators; another is a 
6-circuit, 125-volt direct current distribution panel; the 
fifth is a contactor panel through which current is sup- 
plied to the arc converters ; then there are two panels for 
the control of both 400-kw. generators and three panels 
for the control of the station signaling system. 

Each of the panels for the two 400-kw. generators 
carries two remote manually controlled lever switches 
through which the generator is connected to the 1430-volt 
direct-current bus. Each also carries an ammeter and a 
voltmeter indicating the current and voltage of the gen- 
erator, an overload relay for opening the proper contactor 
and disconnecting the generator in case of overload, a 
generator field rheostat, an exciter field rheostat and an 
exciter field switch. 

The contactor panel carries four contactors for short- 
ing out the arc series starting resistance, and two small 
contactors for reducing the excitation of the 400-kw. 
generators whenever either main line contactor is opened 
by its overload relay. Two high voltage main line con- 
tactors are mounted behind the switchboard upon a pipe 
frame. One of these acts as an arc main line contactor 
and serves to connect the arc to the positive 1430-volt 
direct-current bus. The other serves as a bus contactor 
and connects together the positive switches of the two 
400-kw. generators. The positive bus contactor serves 
to protect either motor generator in case the main line 
switches of the other are closed when the generator is not 
running, or in case an attempt is made to connect the 
two generators in parallel without equalizing their 
voltage. 
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The arc main line contactor and the four arc starting 
resistance contactors are operated by the arc drum con- 
troller upon the benchboard. A switch on the arc trans- 
fer panel transfers the control of these contractors to 
the benchboard of the arc which is in use. In starting 
the arc, the controller first closes the arc main line con- 
tactor and then the four starting resistance contactors one 
at a time. 

The two small contactors for the generator fields are 
both normally closed at all times and are opened only in 
case of an overload upon the generator whose fields they 
supply. When either of these opens, resistance is in- 
serted in the field circuit of the generator, thereby reduc- 
ing its voltage. 

The two arc converters are exactly alike. Each has a 
normal rating of 350 kilowatts, a maximum rating oi 
400 amperes radio frequency current in the antenna, and 
a maximum direct current voltage of 1500. 

The 350-kw. are converter is of the closed magnetic 
circuit type. The magnetic circuit consists of a bedplate, 
a yoke, a lower pole, and.an upper pole. The field wind- 
ing is placed around the lower pole and the magnetic 
circuit is closed through the bedplate and yoke. The pole 
tips are designed to give maximum flux in the air gap 
between them. 

The field winding consists of 15 flat pancake coils which 
are wound with copper strip. These are immersed in oil, 
giving good insulation and facilitating cooling. The six 
upper coils serve as a choke to prevent the flow of radio 
frequency current from the are into the direct current 
power circuits. The remaining nine coils are used for 
adjustment of the strength of the magnetic field, and are 
provided with a series of connections by means of which 
any or all of them may be short-circuited. When the 
are is operating on relatively short waves, a strong mag- 
netic field is required and all of the coils are needed. On, 
the longer waves better operation is obtained with a 
weaker magnetic field, and a portion of the winding must 
be short-circuited. A switch is provided on the wave 


View of the reverse side of the Annapolis arc converter 


changer for accomplishing this, and after the station is 
once adjusted for a given set of wave lengths no fur- 
ther adjustments are necessary during ordinary opefa- 
tion. The wave changer automatically tunes or adjusts 
the magnetic field to the proper strength for the wave 
length in use. 

The field coils are enclosed in a steel tank, which is 
filled with transformer oil. The cover of this tank is 
made of brass in order that it may not furnish a return 
circuit for the flux of the magnet pole. i 

The heat storage capacity of the coils, oil and tank is 
sufficient for full load operation of the arc for several 
hours. For continuous operation, a motor driven pump 
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is provided to circulate the oil through water cooled coils 
placed in a concrete pit outside the building. The cool- 
ing water from the arc runs through this pit. It is still 
relatively cool when it leaves the arc and serves to re- 
move heat from the oil. 

The are chamber is a water cooled bronze casting pro- 
vided with a door on one side. This may be unbolted 
and opened for inspecting and cleaning the interior. The 


anode and cathode are bolted to opposite sides of the 
chamber. 

The hydrogen content of the atmosphere in the cham- 
ber is provided either by city gas or by liquid hydrocarbon 


The two are converter machines installed in Annapolis station, showing the 
benchboards from which the engineer controls the whole station 


fed drop by drop into the arc. Two tanks, one for kero- 
sene and one for alcohol, are connected with a sight feed 
drip cup mounted on the yoke of the arc above the cham- 
ber. From these cups a common feed pipe leads into the 
chamber through the upper pole tip. The flow is con- 
trolled by needle valves mounted on the side of the arc 
yolk within easy reach of the operator. The hydrocar- 
bon supply is turned on by two small valves operated by 
the arc drum controller when it is advanced to position 2. 

The cathode or negative electrode of the arc consists 
of a carbon in a holder, a water cooled sheath which sur- 
rounds the holder and removes the heat transmitted to it 
by the carbon, a mechanism for slowly rotating the car- 
bon and its holder and a means of adjusting the length 
of the arc gap between the carbon and the copper tip of 
the anode. The carbon is held in the holder by a split 
taper collet which is tightened by a small hand wheel 
called the collet tightening wheel. This construction in- 
sures good electrical contact between the carbon and the 
holder and provides an easy means of making the pro- 
jecting carbon any desired length. The sheath forms a 
water jacketed bearing surface within which the holder 
is rotated. The mechanism for rotating and adjusting 
the carbon are built as. parts of the sheath. A sleeve 
with jaws which engage similar jaws on the carbon 
holder is rotated by enclosed worm gears. This sleeve 
is moved axially to adjust the arc gap by a screw and 
hand wheel, as shown in an accompanying photograph. 

Water for cooling the sheath is supplied by a 34-inch 
pipe. After being circulated in the sheath, it goes to 
the water cooled jacket, which acts as an extension of 
the chamber and helps keep the cathode cool. 

The carbon holder is held in position and locked to the 
sleeve by a locking wheel and is made removable for re- 
newing the carbon. The carbon may be lengthened with- 
out removing the holder from the sheath by unscrewing 
the plug at the end of the holder, loosening the collet and 
pushing the carbon forward with the gauge rod provided 
for this purpose. The carbon may be shortened by sim- 
ply loosening the collet and turning the adjusting wheel 
to the right, thereby forcing the carbon against the anode 
tip and pushing it back in the holder. 

The carbon is rotated through enclosed double reduc- 
tion worm gears by a %4-h.p., 115-volt direct current 
motor. 
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The anode or positive electrode of the are converter 
consists of a metal tube with a narrow water cooled cop- 
per tip which is renewable; the flame of the arc burns 
between this copper tip and the carbon electrode of the 
cathode. 

The anode holder is insulated from the frame of the 
arc converter by a round insulating disc of ebony asbestos. 
This is placed at the outer end of a water cooled jacket 
which forms an extension of the chamber. The relatively 
cool gases in this jacket protect the insulating dise from 
the heat of the arc flame. The cooling water for the anode 
is carried to and from it by rubber hose. 

It is important that the arc chamber should not be 
opened after the arc has been in operation until plenty 
of time has been allowed for the carbon to cool, the 
chamber is full of combustible gases, which will be ignited 
by the hot carbon if air is admitted. Two electric Danger 
signs mounted upon the arc converter which are illu- 
minated whenever the main line contactor is closed and 
remain lighted after the arc has been shut down until suf- 
ficient time has elapsed for the carbon to cool. The lights 
are controlled by an automatic timing relay. 

A benchboard located at each arc converter enables the 
arc engineer to control the whole station from his position 
at the arc. 

The antenna loading inductor is built in the form of a 
large single layer helix wound with special radio fre- 
quency cable upon a series of columns which are made 
of porcelain rings. Taps are provided for connecting any 
desired number of turns of this coil in the antenna cir- 
cuit. Cables connect the proper taps on this loading in- 
ductor to the wave changer, which makes the necessary 
adjustments for five different wavelengths. 

The combined wave changer and send-ground-receive 
switch is a voltage switchboard built with steel panels and 


The gigantic helix of the Navy’s most powerful wireless station 
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Combined wave changer and send-receive ground switch with remote 
electrical control 


porcelain post insulators. The send-ground-receive switch 
occupies one of the four steel panels which compose the 
board. The main and auxiliary wave changer switches 
occupy the other three panels. Both the wave changer and 
the send-ground-receive switch are of the electrical re- 
mote control type, and are controlled by drum controllers 
on the arc benchboard. Each is driven by a %4 H. P., 115- 
wolt, D. C. motor, through double reduction spur gears. 
[Each motor is controlled through comtactors by an auto- 
matic switch which is inter-connected with the correspond- 
ing drum controller. 


The wave changer may be set for any one of five wave- 
lengths by turning its controller on the benchboard to the 
proper position, Similarly, the send-ground-receive switch 
may be set upon any of its three positions by placing its 
controller on the desired notch. 


For each of its five positions, the wave changer con- 
nects in the antenna circuit the proper number of turns of 
the antenna loading inductor to give the desired wave- 
length. It also tunes or adjusts the arc magnetic field to 
give maximum antenna current and steadiest operation of 
the arc for each of the five wavelengths. 


The main switch arm of the wave changer is mounted 
upon 110,000-volt. porcelain post insulators, and is oper- 
ated directly by the motor and gears. The auxiliary switch 
arms are driven by roller chains which connect them with 
the gear mechanism of the main switch. In operation, the 
switch arm on the wave changer short-circuits a portion 
of the arc field winding to give the proper field strength. 


In the Annapolis station the coupled compensation 
method of signaling is employed. A number of relay 
keys are connected with a loop system which is inductively 
coupled with the main antenna loading inductor. Two 
sets of control relays are provided for the operation of 
the relay keys. One set is used for high speed sending, 
and the other set for hand sending. For high speed send- 
ing, current for the operation of the relay keys is pro- 
vid by a special 15 kw., 575-volt generator which is 


driven by a 220-volt induction motor. For hand sending, 
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125-volt direct current is used. This is furnished by the 
3 kw. motor generators which supply current for the 
station control circuits and arc auxiliaries. 

For high speed sending, all of the switches on the 
transfer panel are thrown toward “high speed sending.” 
The relay keys are then operated in groups of three by 
575-volt direct current. Each group of three keys is con- 
trolled by one control relay. 

The control relays are operated as a group by a master 
relay using 125-volt direct current. A rheostat behind 
the switchboard serves to regulate the current which they 
receive to the value necessary to give the desired speed. 

The current which is supplied to the relay keys them- 
selves is regulated by adjusting the spring tension and 
magnetic air gap of the control relays. A signal light is 
provided for each control relay, and therefore for each 
group of three keys. When the keys are operating nor- 
mally, this signal light burns dimly. In case one of the 
control relays sticks closed, the signal light burns brightly, 
indicating that that particular group of three keys is re- 
ceiving excessive current and its control relay is then 
adjusted immediately. The signal light goes out in case 
the control relay sticks open, thereby indicating that that 
particular group of three keys is not operating. 

For hand sending, all of the switches on the relay key 
transfer panel are thrown toward “hand sending.” All 
the relay keys are then connected in two main groups, 
each group being operated by one control relay. The 
relay keys are then operated by 125-volt direct current. 
This is supplied through a small contactor which closes 
whenever the main line contactors are closed. This ar- 
rangement prevents current being left in the relay key 
circuits when the arc is not in use. The two control relays 
used for hand sending are operated by the same master 
relay which operates the larger group of control relays 
used for high speed sending. 

Cooling water is supplied to the arc converter 
through a valve operated by the arc drum controller. 
This valve is opened on the first two notches of the 
controller and is therefore turned on whenever the 
controller is advanced for starting the arc. 


Send-receive ground switch shown in sending position 
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Arc control benchboard 
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The antenna ice melting equipment, by means of which 
ice may be melted from the wires of the antenna, is oper- 
ated by a series of switches and utilizes current from the 
two 400 kw. generators. 


During normal operation of the station two switches 
connect all four of the cables leading down from the 
antenna loading inductor and thence to the arc. All four 
of the antenna cables are then connected in parallel, and 
carry approximately equal amounts of radio frequency 
current. When it is desired to melt ice from the wires of 
the antenna, the switches are thrown over to the “ice 
melting” position, and the four antenna cables are then 
connected in series. The connections in the antenna itself 
are such that when the switches are in “ice melting” 
postion, current will flow through all the various wires of 
the antenna, heating them and causing the ice to melt. 


Circular shields with a large radius of curvature are 
provided for making connections through the holes in 
the plate glass antenna entrance windows. The shields 
furnish charging currents to the glass and prevent 
corona at high voltage. 


The Design of Multi-Stage Vacuum Tube 


Receiving Circuits 
By Lieut. J. Scott-Taggart, M.C., 


Membre de la Société Francaise des Electriciens 


THE present article is intended as an introduction to 

modern methods of connecting vacuum tubes in cas- 
cade for the purpose of receiving wireless signals. Few 
details regarding such circuits, which are of paramount 
interest to those engaged in wireless. work have been 
given, and it is proposed to describe some typical prac- 
tical circuits which have been taken from a complete vol- 
ume on vacuum tubes by the present author and which 
will shortly be published by Wireless Press, Ltd., Hen- 
rietta Street, London. 


plate battery. Another feature of the amplifier design 
is that all the vacuum tubes used as amplifiers are ad- 
justed to the same operating point. The plates of all 
the amplifying tubes are given a fixed voltage which is 
variable if desired. A single rheostat (of about 5 ohms 
resistance) serves to adjust the filament currents of all 
the valves simultaneously. Likewise, since all the tubes 
are of identical construction and carry out the same func- 
tions, a single potentiometer to control simultaneously 
the grid potentials of all the amplifying vacuum tubes 
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All the following circuits possess one common filament 
battery and one plate battery. A single plate battery 
may be used provided that its resistance is negligible. 
The stipulation is that there shall be no resistance com- 
mon to the plate circuits of several tubes. The voltage 
applied to the plates of the vacuum tubes is consequently 
best varied by means of tappings off the battery, and not 
by means of a variable high resistance in series with the 


Figure 1—A three-stage amplifier with aperiodic auto-transformer coupling arrangement 


can be used. This potential is preferably negative and 
in the neighborhood of 2 volts. 

Cascade amplifiers may roughly be divided into four 
classes. 

(1) High frequency amplifier-detectors, which use 
several tubes as oscillation amplifiers and a final tube as 
a detector. 

(2) Amplifiers similar to the above, in which the de- 
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tector valve is followed by one or more stages of low- 
frequency amplification. ‘ 

(3) Amplifiers in which the first vacuum valve acts as 
a detector, the succeeding tubes operating as low-fre- 
quency amplifiers. 

(4) Amplifiers in which the oscillations are magnified 
by a number of tubes and then rectified, the rectified 
pulses being now led back to one of the preceding tubes 
and re-amplified by the system at low frequency. 

Each of the above four types may be provided with 
arrangements for producing regenerative amplification 
or self-oscillation (the latter for continuous-wave recep- 
tion). Here again the amplifiers may be modified by 
different methods of obtaining regeneration such as: 

(1) The use of magnetic couplings, .direct or indirect 

(2) The use of capacitative coupling. 
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(3) Whether it is for general reception on a wide 
range of wavelengths or only on one wavelength. 

(4) Whether the apparatus is to allow of many ad- 
justments or as few as possible. 

(5) Whether it is for experimental or commercial 
work. 

(6) The degree of amplification desired. 

(7) Whether loud signals or weaker signals with less 
interference are desired. 

(8) Whether the circuit is intended for the reception 
of weak or strong signals. 

(9) Whether the circuit is to be used for the reception 
of continuous waves or not. 

(10) Whether the amplifier is to be used for the re- 
ception of short waves or long waves. 
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Figure 2—Four-stage amplifier-detector with tuned intermediary auto-tr ansformer 


(3) The use of resistance or conductive coupling. 

Another matter of utmost importance in the design of 
multi-stage amplifiers is the means to be adopted for 
coupling the output circuit of one tube to the input cir- 
cuit of the next. One or other of the following methods 
is usually used : 

1. (a) Aperiodic air-core auto-transformers. 
(b) Tuned air-core auto-transformers. 
(c) Air-core auto transformers with aperiodic plate 
circuit and tuned grid circuit (or vice versa). 
. (a) Aperiodic air-core oscillation transformers. 

(b) Oscillation transformers having aperiodic plate 

circuit and tuned grid circuit (or vice versa). 

(c) Completely tuned air-core oscillation trans- 

formers. 
3. Use of coupling resistances. 
. Employment of impedance coil couplings. 
. (a) Aperiodic iron-core auto-transformers of fixed 
ratio. 
(b) Similar transformers with step-up ratio. 
(c) Above transformers resonated to give frequen- 
cies. 
. (a) Aperiodic step-up iron core transformers. 

(b) Tuned iron-core transformers for low frequency 

amplification. 
. Iron-core transformers as described in classes 5 and 
6, but designed for high frequencies. 

Each of these systems of couplings has its advantages 
and disadvantages. The complicated circuit, while giv- 
ing excellent results in the hands of an expert, is ob- 
viously unsuitable for use by the average operator. The 
design of amplifier chosen will depend on the following 
conditions : 

(1) Whether the apparatus is to be handled by an ex- 
pert or an inexperienced operator. 

(2) Whether it is to be portable or not. 


These questions must first be answered before com- 
mencing the design of a multi-stage vacuum tube receiv-. 
ing circuit. It is now proposed to describe typical am- 
plifiers of each of the seven classes and to show some of 
the various modifications which are possible. Each of 
the above ten questions-should be applied to the circuit 
under discussion. By doing this a suitable circuit is 
evolved having just those characteristics and modifica- 
tions which are necessary to make it carry out the duties 
required of it. Figure 1 shows a three-stage amplifier 
having aperiodic inductances L-3 and L-4 connected as 
shown. The received oscillations are amplified by the 
first tube, the magnified high frequency current flowing 
via L-3 and the plate battery H. The oscillating poten- 
tials at the foot of L-3 are communicated to the grid of 
the second tube through the condenser C-3 of about .0003 
mfd. capacity. If the condenser C-3 was omitted, the 
potential of H would give the grid of the second vacuum 
tube a high and undesirable positive potential. The sec- 
ond vacuum tube now amplifies the oscillations a second 
time, the magnified potentials at the foot of L-4 being 
communicated through C-4 to the grid of the third tube, 
which is arranged to act as a detector, the telephone T 
being connected in the plate circuit. 

The first two tubes act as oscillation amplifiers and are 
arranged to work on straight portions of their plate and 
grid current curves. Their grid potentials are the same 
and are given a suitable negative value by means of the 
battery H-2, consisting of one or two cells. The second 
grid receives its potential through the resistance R-1 of 
from 2 to 5 megohms. Since the grid is negative there 
is practically no grid current. Consequently there is no 
fall in potential across R-1 in spite of its high resistance. 
This use of the resistance R-1 and battery B-2 is very 
useful in all amplifiers using auto-transformer, resist- 
ance or impedance couplings. 

The rheostat R-3 (of about 5 ohms resistance) is used 
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to vary the current supplied by the accumulator B-1 to 
the filaments of the two amplifying tubes. A separate 
rheostat R-4 is used to vary the filament current of the 
detector valve which requires a different adjustment to 
that of the amplifying tubes. The resistance R-2, having 
about the same value as R-1, acts in a manner similar to 
thé leak across a leaky grid condenser. It prevents an 
excessive negative charge from building up on the grid 
of the third valve. The foot of R-2 might, if desired, 
be connected to the negative side of B-1. If instead of 
desiring to use grid current rectification it were desired 
to work on one of the bends of the plate current curve 
it would be possible to include a potentiometer between 
the foot of R-2 and the battery B-1. A suitable oper- 
ating point on the saturation bend may, however, be most 
easily obtained in a circuit similar to figure 1 by adjust- 
ing R-4. (J. Scott-Taggart “On Valve Characteristic 
Curves and Their Application in Radiotelegraphy,” 


WireELess Wor tp, Sept., 1918). 


The inductances L-3 and L-4 should have a natural 
wavelength less than the wavelength to be received. If 
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the range of wavelengths to be received is wide, tap- 
pings may be taken from L-3 and L-4. 

Figure 2 shows a modification. of the figure 1 circuit. 
Four vacuum tubes are shown in use. The first three act 
as amplifiers and the last as a detector. The interme- 
diary inductances L-3, L-4 and L-5 are tuned by the aid 
of variable condensers C-7, C-8 and C-9. The circuit as 
it stands is capable of much finer tuning than figure 1, 
each plate oscillatory circuit requiring to be tuned to the 
incoming waves, whereas the figure 1 circuit will re- 
spond to a wide range of wavelengths without adjust- 
ments of the amplifier circuits. In the plate circuit of 
the last valve is the primary ‘of the step-down telephone 
transformer. Across this winding is connected a con- 
denser C-6, which, like C-5 of figure 1, allows the pass- 
age of the comparatively strong high frequency com- 
ponent of the rectified current in the plate circuit without 
injuring the windings. Another feature is the use of a 
separate tapping, which allows the plate voltage of the 
detector valve to be independently regulated. 

(To be continued.) 


Some Recent Developments in Radio Transmitters 
By Morton W. Sterns 


DLE to the impetus of the war many and various were 

the types of transmitters that were developed. Of 
these many have been described in current periodicals, 
but nothing at all has been published, to the writer’s 
knowledge, on a very interesting phase of the subject, 
viz.: the utilization of direct current for transmission 
without the use of vacuum tubes, Chaffee gaps, arcs, etc. 

As is well known, at the outbreak of the war the gov- 
ernment asked for samples of transmitters of various 
kinds, mainly for aeroplane use, giving only very general 
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Figure 1—Wiring diagram for airplane radio buzzer set design by Sperry 
Gyroscope Co. 


specifications as to space, weight, antenna capacity, etc., 
and allowing the various manufacturers to use their own 
judgment as to type. From the original samples thus 
produced the present types were developed, which incor- 
porate also the changes found advisable in service. 

Among the sets submitted was a direct current buzzer 
set manufactured by the Sperry Gyroscope Company, 
illustrated in figure 3. From this original sample a 
rather complete line of buzzer transmitters of various 
powers and for various conditions were developed. 

It may not be amiss to look into the advantages of the 
buzzer type transmitter. First, it is very simple in con- 
struction and is easy to manipulate ; second, it eliminates 


the use of high potentials, thus simplifying insulation 
problems ; third, it is fairly efficient—ranking quite well 
with other types of sets; fourth, its extreme simplicity 
makes it very easy to understand and operate. 

A schematic wiring diagram of the buzzer transmitter 
in its simplest form is shown in figure 2. 

To follow its operation imagine the key to be de- 
pressed, the current will then flow from the direct cur- 
rent source through the choke coil into the movable 
spring D, to the stationary contact C and thence back to 
the source. When current traverses the choke coil wind- 
ing it becomes a powerful magnet and attracts the iron 
armature on the movable spring D, which moves over 
toward the magnet core and opens the circuit at the con- 
tacts C, D. Immediately the current ceases to flow in 
the electro-magnet (choke coil), and, since the magnet 
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Figure 2—Schematic wiring diagram of the buzzer transmitter 
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"y longer attracts the armature of D, the movable spring 
returns to its normal position, due to the bending force 
it was under. This immediately causes current to flow 
again in the magnet winding, and the same cycle of op- 
eration takes place as long as the key remains depressed. 

When the magnet coil causes the circuit to be broken 
at the contacts C, D, an excessive instantaneous voltage 
is produced across the gap C, D, due to the inductive 
kick of the choke coil, and this voltage charges the con- 
denser K in the high frequency circuit CDKL, which in 
turn discharges across the now open gap and sets up 
highly damped oscillations in the circuit CDKL and im- 
pulses the closely coupled antenna circuit into oscilla- 
tion at whatever frequency it happens to be tuned to. 

If L be the inductance of the coil in henries and I be 
the current flowing through the coil in amperes, then 
the voltage across the coil at the instant the current is 
broken is equal % LI?, and this voltage is also effective 
across the gap CD and tends to charge the condenser K. 
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Figure 3—Front view of 500-watt, 500-volt buzzer transmitter 


Since the energy stored in the condenser is equal to 
¥Y, CE? it is seen that in order to get maximum output 
we must use the largest capacity condenser consistent 
with the wavelength. Using a large capacity condenser 
fulfills two necessary conditions simultaneously, viz., the 
elimination of sparking at the contacts C, D and causing 
a preponderance of capacity with only enough inductance 
in the high frequency circuit CDKL to efficiently trans- 
fer the energy from primary to secondary. This is the 
ideal condition for an oscillation circuit to rapidly damp 
out after one or two oscillations and impulse a secondary 
circuit. 
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Figure 4—Side view of figure 3, showing arrangement of instruments 
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The radiation produced by the larger type sets, to be 
described and illustrated in figure 3, have a rather low 
note and the wave characteristic is somewhat between a 
pure undamped wave and a damped wave, so that a re- 
ceiver of either the usual crystal type or the heterodyne 
receiver could not get the maximum audibility from its 
signals. However, since the radiation was good, and 
since excess of energy existed to work with this slight 
disadvantage, it was felt it could be overcome. After 
some experimentation I discovered that by placing a 
rotary chopper on the antenna ircuit I could modulate 
the emitted envelope and produce notes of absolute purity 
which, while decreasing the radiation slightly, greatly 
increased the working range due to its absolute tone 
characteristics. The note could be varied at the will of 
the operator by simply changing the speed of the chopper 
motor, which controlled the rapidity of interruption. It 
is interesting to note that the use of the chopper was not 
needed on low power sets. 

The oscillations produced by this type of set are al- 
most of the impact excitation type, and to change the 
wavelength of the emitted wave for ranges of a few 
hundred meters, the primary may be set at one wave and 


Figure 5—Rear view of figure 3, showing the helix, relay key, coil and 
condenser 

the inductance in the open circuit may be varied. For 
large ranges of wavelength, such as is shown in figure 
10, where seven wavelengths varying from 600 to 2,400 
meters are used, it is policy to vary the capacity of the 
primary condenser for every two or three wavelengths, 
although the maximum radiation is seldom produced 
when the primary and secondary circuits are in tune. 

A brief description of the three standard type buzzer 
transmitters manufactured by the Sperry Gyroscope 
Company will now be given. 

Referring to figure 10 we see a very small type 75-watt 
set which operates on 110 volts D. C. Its dimensions are 
approximately 7 x 12 x 5 inches, and the whole outfit can 
be readily held in one hand. It was originally designed 
for airplane use, but eventually an even more compact 
set of the same type was developed and these first sets 
were installed on small boats. 

On a submarine chaser antenna these sets give a radia- 
tion of about.2 amperes on all wave lengths. On a 250- 
foot trailing wire from an airplane a radiation of 1.25 
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amperes was obtained and a very strong signal was ob- 
tained at a distance of 18 miles. 

Referring to figure 10, the wave changer appears at the 
top of the panel. This wave changer allows a selection 
of seven wavelengths between 600 and 2,400 meters to 
be rapidly made. Under the bakelite button at the switch 
centre is a fan contact which automatically connects in 
various values of the primary condenser as explained 
above. Underneath is the antenna and ground binding 
posts and the hot wire radiation ammeter. Below the 
ammeter is the buzzer gap which is constructed some- 
what after the fashion described in my article in the July 
WireLess AcE. The arrow points to the vibrating con- 
tact. The top of the stationary contact can be seen ex- 
tending from its casting and shows the method of adjust- 
ment. At the bottom of the panel are the terminals for 
the supply and key. In the rear of the panel behind the 
wave changer are mounted the pan-cake oscillation 
transformers wound with large size litzendraht and 
tapped for the various wavelengths. The primary con- 
sists of about three turns. The key and oscillation con- 
densers are mounted in one case behind the ammeter and 
naturally the magnet coil is mounted behind the gap 
casting. 

The front view of the original type of buzzer trans- 
mitter submitted to the government at the outbreak of 
war is shown in figure 3. This type of equipment was 
manufactured in large quantities and furnished to both 
the Navy and Signal Corps. It is a 500-watt 500-volt 
set and furnishes a radiation of 4.5 to 5 amperes on a 
300-foot trailing antenna as used on airplanes. 


Figure 6—Wind driven generator equipped with self-regulating 
propeller blades 


While these sets were designed primarily for airplane 
use they were eventually used for ground telegraphy and 
on training planes, being superseded by more compact 
types for airplane use. 

Referring to figure 3, the hot wire radiation is shown 
at 5, while 4 shows the wave changer which has the four 
standard navy waves, namely, 300-378-476-600 meters. 
Number 3 indicates the antenna variometer adjustment, 
which allows the wave to be corrected for changes in an- 
tenna capacity due to flying low or having part of the 
antenna reeled in. The scale above the adjustment knob 
shows the number of turns added or subtracted from 
the antenna circuit. A total variation of 25 meters is pos- 
sible with the variometer. Another view of the vario- 
meter and a side view of the set is shown in figure 4. 

On either side of the variometer handle are mounted 
the insulated binding posts for antenna and ground. 

The main switch which turns the power on or off is 
shown at 6, while number 2 represents the direct current 
ammeter in the power circuit. 

Number one is the gap, showing the adjusting screws 


On either side of: the gap are the supply and key 
terminals. ; 
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Figure 7—Front view of the emergency radio transmitter 


Figures 4 and 5 show a side and three quarter view of 
the set and give details of the various condensers, helix 
and relay key. 

Figure 6 shows the 500-watt 500-volt wind driven gen- 
erator furnished with the set, also the necessary wrenches 
for dissembling the generator. This illustration shows 
the original type fan with a manually operated brake to 
approximate constant speed regardless of the maneuvers 
of the airplane. As is well known, if the plane takes a 
nose dive the generator speeds up and develops such an 
excessive potential that damage may ensue. For this rea- 
son most of the sets are equipped with self-regulating 
fans. When the speed of the airplane increases and con- 
sequently the speed of the generator, a centrifugal regu- 
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Figure 8—Side view of the emergency set designed for use on shipboard 
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lator flies out and automatically alters the pitch of the 
fan blades. Thus the speed of the generator is kept 
fairly constant over wide ranges of airplane speed. 

Alt controls are fitted with large knobs to permit of 
their operation by the heavy-gloved hands of the aviator. 
All parts are fastened so as not to loosen under vibration. 
The switches must all be pulled out to turn and cannot 
be moved by vibration. 

The key, mounted on an insulated piece with a strap 
for fastening on the leg of the operator, is fitted with a 
large button to allow the operator to work it with gloves 
on. 
In order not to put the full potential of 500 volts on the 


Figure 9—Two-pole semi-enclosed dynamotor which operates on a 6-volt 
storage battery 


leg of the operator two resistances Nos. 11 and 12 are 
connected across the line and the fall of potential across 
resistance 12 in diagram B, which is equal to about 100 
volts, operates the relay. Thus if the insulation of the 
key should break down there would never be more than 
100 volts near the operator and his glove would protect 
him from that. 

Referring to figure 1, No. 2 represents the air driven 
shunt wound generator. No. 3 shows the kick-back 
preventer condensers, 4 the main switch, 5 the D.C. 
ammeter, 6 the magnet coil, 7 the double buzzer gap to 
be described later and 8 the relay contacts that break the 
main 500-volt current. Number 10 shows the hand key, 
while 27 is the relay winding. Numbers 14 and 15 are 
the resistance and condenser connected across the relay 
contacts 8 to absorb the spark at the relay break. 

A description of the high frequency circuit follows: 
Number 21 is the single turn primary inside the helix. 
It is shown in figure 4. Numbers 16, 17, 18 and 19 are 
the transmitting condensers, with a value of .12 M.F. on 
600 meters. The wave changer is shown at 28 where 
the primary and secondary circuits are varied simul- 
taneously from the one knob, the two circuits being in- 
sulated. The taps in the secondary circuit are fully shown 
in figures 4 and 5. 

We will now take up.the construction of the spark gap 
7 which is in reality two gaps in series but arranged to 
open simultaneously. 

The oscillating member of the gap consists of a copper 
disc 7b faced heavily with silver. This copper block is 
carried in a recess of the cooling block. The whole is 
mounted on a flat spring which is actuated by the electro 
magnet. A soft iron disc serves the double purpose of 
acting as an armature for the magnet and as a nut for 
clamping in position the oscillating gap. 

The stationary gap is divided, forming two insulated 
electrodes, 7g and 7h. The current thus enters through 
terminal 7g, passes across the gap toward the panel, then 


DecEMBER, 1919 


down through the vibrating electrode, back across the gap 
in the opposite direction, and out of the terminal 7h. 

One of the essential requirements of this type of gap 
is that the surfaces be parallel, and in order to make this 
parallelism a matter of easy adjustment the construction 
shown was used. 

The stationary gaps are mounted on and insulated from 
an inverted Y spring carried on high standards. Now 
on each prong of the Y, midway between the centre and 
the supports, an adjusting screw, 7, figure 3, bears. By 
turning down any one of these screws, the face of the 
stationary gap will be tilted down in that direction. By 
turning down all the screws equally, the entire stationary 
gap may be moved into contact with the vibrating gap. 
The pressure of this contact determines the power input. 
This construction is fairly well shown in figure 8. 

Here A is the vibrating contact 7b, B is the vibrating 
spring. D shows the stationary gaps 7g and 7h. C is 
the inverted Y spring. 

The size of this airplane set is 12 inches wide, 20 
inches high and 10% inches deep. Its weight is approxi- 
mately 50 pounds. 

The Sperry Type CS 494 Emergency Radio Transmit- 
ter is designed for use on shipboard, as an emergency 
set, when power from the main supply is cut off. 

It operates on a 6-volt storage battery through the 
medium of the dynamotor which delivers 400 volts D. C. 
to the transmitter. Figures 7 and 8 show the transmitter, 
while figure 9 shows the dynamotor. 

The transmitter is of the vibrating gap type with a cap- 
acity of 200 watts continuous sending. It is mounted on 
a bakelite panel 914 inches wide by 20 inches high. The 
panel also carries all terminals, binding posts, the key 
condenser, resistances, a line ammeter and switching 
mechanism. 

The dynamotor is a two pole, semi-enclosed machine 
operating as a motor from a 6-volt storage battery, and 
delivering 400 volts direct current to the transmitter. 
The machine is entirely fitted with ball-bearings and has 
an output capacity of 200 watts. 

There are over 250 of these transmitters in use on vari- 
ous ships of the navy today—being installed on practically 
all the battleships and destroyers. 
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Figure 10—Small type 75-watt buzzer transmitter 


This transmitter is intended for emergency use and 
operates in conjunction with the standard wave-changer 
of the main radio set and its condenser. 
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Radio Frequency Interference Balance 


‘THE effect of static disturbances upon a receiving 

system may be likened to that of a blow upon a 
tuning fork. Characteristic damped oscillations of the 
natural frequency of the system are set up therein and 
these cannot be tuned out as can persistent or sustained 
oscillations of a definite periodicity from a foreign sta- 
tion. In the present arrangement no attempt is made to 
tune out the interference known as “static” but an auxil- 
iary system is provided whose function is, in co-opera- 
tion with the receiving system, to balance out or neu- 
tralize static disturbance with respect to the recéiving 
device. The auxiliary system is tuned and is therefore 
unresponsive to the continuous waves it is desired to 
receive. The natural oscillations excited by static dis- 
turbance in the receiving and auxiliary systems are there- 
fore of different frequencies. For this reason a frequency 








The frequency transformer above referred to is so 
constructed that its rotor winding may be rotated at a 
speed such as to give an alternating frequency m If 
then, a frequency N be impressed upon its stationary 
winding 11, it may be shown that two frequencies N-+-n 
and N—x will appear in the rotor circuit while if a fre- 
quency N, be impressed on winding 12, frequency N,+-n 
and N,—* will appear in the rotor circuit. 

Suppose a static disturbance affects both antennae and 
that these antennae are resonant to frequencies N and N, 
respectively. Antenna 1 will oscillate at frequency N and 
impress oscillations of the same frequency upon its oscil- 
lation circuit, these oscillations being amplified by the 
amplifier and impressed in the field winding 11. At the 
same time antenna 2 oscillates at frequency N, and im- 
presses this frequency upon its oscillation circuit, these 











= 





- 


converting device is provided to convert the frequency 
of the oscillations in the auxiliary system to the same 
frequency as that of the oscillations in the receiving sys- 
tem and differentially combine the resultant oscillations 
with respect to the receiving device. A further feature 
of the idea consists in providing an auxiliary system 
whose characteristic damping factor is the same as that 
of the receiving system. The arrangement is best under- 
stood by reference to figures 1, 2 and 3, which are dia- 
grams illustrative of three forms of wireless receiving 
systems embodying the invention. Referring to figure 
1, a pair of receiving antennae are provided, antenna 1 
being tuned to the receiving frequency and antenna 2 
being tuned to a frequency differing sufficiently there- 
from to render it unresponsive to the receiving frequency. 
Coupled to antenna 1 by a transformer is an oscillation 
circuit tuned to the receiving frequency and working into 
the input side of a vacuum tube amplifier of the usual 
construction. Similarly, antenna 2 is connected by means 
of a transformer to an oscillation circuit tuned to the 
same frequency as its antenna and working into the input 
side of a second vacuum tube amplifier. A frequency 
transformer 9, of the Goldschmidt type is provided, this 
transformer comprising a rotor winding 10, and stator 
and field windings 11 and 12, winding’ 11 being included 
in the output circuit of amplifier 8. The rotor winding is 
connected to the input side of a modulator whose out- 
put circuit works through a transformer into an oscil- 
lation circuit connected to the input side of a vacuum 
tube detector in the output circuit of which is a receiving 
telephone. 


~ 


Figure 1—Diagram of a receiving system having two antennae used to neutralize static disturbances 


oscillations being amplified by the connected amplifier and 
impressed upon the field winding 12. If now the rotor 
be rotated at an alternating frequency m, so chosen as 
to be equal to % (N—N) three frequencies will appear in 
the output circuit, namely N-+-n, N—n—N,-+n and 
N,—n. These frequencies are amplified by amplifier 13 
and impressed upon oscillation circuit 15 which is tuned 
to frequency N—n=N,-+n sothat this frequency is 
brought out and frequencies N-+-n and N,—n are sup- 
pressed. The circuits may be so adjusted that the oscilla- 
tions from both antennae are impressed upon their respec- 
tive stator windings in such a manner as to appear in the 
rotor circuit in opposite phase relation, while by suitable 
adjustment of their respective amplifiers the oscillations 
may be given the same amplitude, and by means of vari- 
able resistances, the same decrement. Being converted to 
the same frequency by the frequency transformer it is 
obvious that the two sets of oscillations will then neu- 
tralize each other and that no oscillations will appear in 
the oscillation circuit and no effect will be produced on 
the detector or the receiving instrument. If, however, 
signals of a frequency N are received the antenna 2 is sub- 
stantially unaffected while the antenna 1 being resonant 
to this frequency impresses said frequency through the 
amplifier upon field winding 11. As a result, frequencies 
N-++n and N—x appear in the rotor circuit and are ampli- 
fied by amplifier 13. The oscillation circuit suppresses 
the frequency N-+-m while frequency N—n is impressed 
on Pray eae and gives a signal in the receiving instru- 
ment. It is obvious that the rotor circuit may be tuned 
to the desired frequency N—n=N,-+n so that the un- 
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desired frequencies N-+-n and N,—v are suppressed before 
amplification by amplifier 13, in which case the oscilla- 
tion circuit 15 would be unnecessary. It will further be 
noted that by the provision of resistances 18 and 19, the 
auxiliary circuits, including antenna 2 and associated 
circuit may be adjusted so as to have the same damping 
factor as the receiving circuits so that static dis- 
turbances produce oscillations of the same damping 
in both sets of circuits. 

Another arrangement is illustrated in figure 2 in 
which an antenna is provided having two branches, 
branch 21 being resonant to receiving frequency N 
and branch 22 being resonant to a different fre- 
quency N. Branch 21 is coupled through a trans- 
former 23 to an oscillation circuit tuned to frequency 
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N-++n and N—x are suppressed and only frequency 
N—n=N,-+n is impressed on detector 37. As the cir- 
cuits are adjusted so that oscillations of frequency N—n 
and N,-+n are impressed upon oscillation circuit 36 in 
opposite phase relation and with equal amplitude, no 
effect is produced upon the detector or receiving instru- 

ment. If, however, signals of frequency N are im- 

pressed upon the antenna system, only branch 21 


ment. 
A still further modification is illustrated in figure 
3, in which an antenna is provided with two branches 
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resonates and oscillations of frequency N-+m and 

N—~x are impressed on the oscillation circuit, the for- 

mer being suppressed and the latter acting through the 

detector to produce a signal in the receiving instru- 
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Figure 2—Diagram of a system having one antenna with two branches resonant to different frequencies 


N and connected to the input side of a vacuum tube 
modulator. Similarly branch 22 is coupled through 
a transformer to an oscillation circuit tuned to fre- 
quency N, and working into the input side of a vacuum 
tube modulator. A generator 29 of frequency n is con- 
nected to the input side of vacuum tubes 30 and 21, whose 
output circuits are connected through transformers to 
the input circuits of modulators 25 and 28 respectively. 
These vacuum tubes prevent any reaction from the input 
of the modulators back into the generator. The output 
circuits of modulators 25 and 28 work through trans- 
formers into an oscillation circuit 36 tuned to frequency 
N—n=N,-+», said circuit being connected to the input 
circuit of a detector in the output circuit of which is a 
receiving instrument. 

When a static disturbance occurs the antenna branches 
resonate at frequencies N and N, respectively so that 
a frequency N is impressed on the modulator from the 
oscillation circuit 24 and a frequency m is also impressed 
thereon by the generator and consequently frequencies 
N--n and N—» appear in the output circuit of the mod- 
ulator. At the same time a frequency N, is impressed on 
the modulator from oscillation circuit 27 while a frequency 
n is impressed thereon from the generator 29, so that fre- 
quencies N,-++-» and N,—» appear in the output circuit 
of the modulator. These several frequencies are im- 
pressed upon oscillation circuit 36 through transformers 
and if, as in figure 1, N—n is equal to N,-++m and oscil- 
lation circuit 36 is tuned to this frequency, frequencies 


resonant to frequency N and WN, _ respectively, 
branch 40 being coupled through a transformer to 
an oscillation circuit tuned to frequency N, and branch 
44 being coupled through a transformer to an oscil- 
lation circuit 45 having a natural frequency N. Cir- 
cuit 43 is connected to the input side of an amplifier 
whose output circuit is coupled through a trans- 
former to the input circuit of a modulator while circuit 
45 is connected to the input side of an amplifier whose 
output circuit is coupled through a transformer to circuit 
48. A generator comprising a vacuum tube having an 
oscillation circuit has its circuit arranged in a manner 
so as to generate oscillations of frequency n in the oscil- 
lating circuit 53, which is coupled through a transformer 
to circuit 48. Frequencies N, N, and m being impressed 
upon this circuit, it may be shown that frequencies N-+-n, 
N—n, N,-++-n and N,—» will appear in the output cricuit 
of the modulator, said circuit being coupled through a 
transformer to oscillation circuit 56 resonant to a fre- 
quency N—n=N,-++n. The input side of a detector is 
connected to an oscillation circuit and a receiving instru- 
ment is included if the output circuit of the detector. 

If, now, a static disturbance occurs, branches 40 and 
44 resonate at frequencies N and N, respectively, these 
frequencies being amplified by amplifiers and impressed 
on circuit 48 together with frequency m from the gen- 
erator so that frequencies N-+-n and N,-+n will be of 
the same amplitude and in opposite phase relation. Oscil- 
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lation circuit 56 suppresses frequencies N-++-n and 
N,-+ and as the oscillations of frequency N—n and 
N,-+n are of the same frequency and amplitude but 
opposite in sign, these frequencies neutralize ‘each 
other in the oscillation circuit ‘so that no effect is 
produced on the detector or receiving instrument. 
[f, however, a signal of frequency N is impressed on 
the antenna systems, branch 40 resonates while sub- 
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stantially no effect is produced on branch 44. Fre- 
quency N is therefore amplified by amplifier 16 and 
impressed on circuit 48 together with frequency n 
from the generator so that frequencies N-+-n and 
N— appear in the output circuit of the modulator, 
the former being suppressed by the oscillation cir- 
cuit and the latter being impressed on the detector 
to produce a signal in the receiving instrument. 
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Figure 3—Another circuit used to secure radio frequency interference balance 


Radiophone Modulator 


F EE DE FOREST has devised,a means of modulat- 

ing radio frequency currents in accordance with 
the sound vibrations produced by the voice, these cur- 
rents being of a greater order of magnitude than it 
would be possible to modulate with the ordinary tele- 
phone microphone. He has discovered that if a portion 
of the inductance which is in the antenna circuit is 
shunted by a microphone and the microphone actuated 
by the sound vibration produced by the voice, that the 
wave-length of the transmitted energy will be varied 
in accordance with the variations of the voice vibra- 
tions and that the energy received at a receiving sta- 
tion will therefore vary in accordance with the varia- 
tion of the voice vibrations. Figure 1 shows several 
microphones actuated in phase, each microphone being 
in shunt to a portion of the inductance in the antenna 
circuit. It is apparent with reference to the figure that 


a considerable effect upon the wave-length of the trans- 
mitted energy may be produced in this manner. 
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Figure 1—Several microphones actuated in phase 
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He has also devised means whereby several micro- 
phones may be actuated in phase electromagnetically. 


The Radio Review 


A HIGHLY technical publication, which appears un- 

der the title “The Radio Review,” has recently been 
launched in London. Examination of the first issue 
makes it apparent that this carefully edited magazine will 
be of great assistance to radio engineers, for its mission 
is to report scientific progress in the art in a broad inter- 
national way, and to shed special illumination on the radio 
conceptions and inventions of British scientists. This 
publication promises to occupy a niche ~orresponding to 


the enviable one attained in America by the “Proceed- 
ings of the Institute of Radio Engineers.” 

The keynote of the editorial policy, as sounded in the 
first issue, calls for a wide open forum wherein all science 
workers in the field of radiotelegraphy may communicate 
the results of their work and their opinions to their fel- 
low workers. The scope of the articles will cover a broad 
range, comprising the treatment of subjects theoretical 
and practical, physical and mathematical, electrical and 
mechanical. 
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Three views of the German station which acquired fame through the 
many historical messages sent from it during the war. At the left is 
seen one of the high towers which support the antenna; above, the 
receiving room, and below, the generating room, showing a motor 
generator, transformers and helices as part of the equipment that 
transmits signals overseas from a power source rated at 600 kilowatts 
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A Medium Wave Regenerative Receiver 


‘THE following is a description of a 
medium wave receiver — shown 
in the accompanying photographs— 
designed and constructed by myself 
for use on an antenna of about two 
hundred meters natural period. Us- 
ing an antenna of this capacity, the 
range of the receiver is from two hun- 


By Ernest G. Underwood 


turns of No. 22 D.S.C. wire on a tube 
2 in. wide by 4% in. in diameter. The 
coupling is varied by rotating the knob 
marked “coupling.” The loading coil 
is wound in two sections on a composi- 
tion tube 6 in. long by 4% in. in 
diameter. The first section contains 


168 turns of No. 22 D.S.C. wire and 


Figure 1—Front view of the medium wave regenerative receiver 


dred meters up to and _ including 
thirty-five hundred meters without an 
external primary loading inductance. 
By insertion of additional inductance 
at the binding posts directly above the 
primary inductance switch, the ef- 
fective range of the receiver may be 
increased to fifty-four hundred meters, 
which is the capacity of the secondary 
circuit. 

This receiver is of the regenerative 
type, using the standard Navy regen- 
erative hook-up, which has been found 
to be very efficient. Strong amplifica- 
tion of spark signals is obtained when 
the receiver is used for six hundred 
meter work. The receiver is also an 
excellent undamped wave receiver. 

The cabinet containing the receiver 
is made of birch with a dark mahogany 
piano finish. The size of the cabinet 
is 11x19x10 in. The bakelite panel is 
11x19x3 in., the front of which is 
finished in a dull gloss. All parts of 
the receiver are fastened directly to 
the back of the bakelite panel. 

The antenna circuit consists of 
a movable primary coupling coil, 
primary loading coil, and a variable 
series condenser. The primary coup- 
ling coil is used for varying the coup- 
ling between the primary and second- 
ary circuits and is wound with 37 


the second section contains 162 turns 
of the same size wire. Each section 
is bank wound in two layers. The 
loading coils are disconnected from the 
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the condenser is .0013 mf. The con- 
denser has a maximum capacity of 
0013 mf. and a dial on the front of 
the panel made from a piece of alumi- 
num and having a scale engraved on 
it is fastened to the shaft. A fixed 
pointer indicates the capacity being 
used. A knob mounted on the receiver 
panel at the left below the condenser 
knob permits the condenser to be ad- 
justed very closely by means of gears 
connected to the movable-plates. The 
taps for varying the primary induct- 
ance are mounted on the back of the 
panel and a scale engraved on the 
front of the panel indicates the tap 
being used. 

The secondary circuit consists of the 
secondary coupling coil, loading coils, 
oscillator coil (tickler), secondary 
condenser, grid and bridging conden- 
sers and the audion control rheostat. 
The secondary coupling coil contains 
56 turns of No. 22 D.S.C. wire bank 
wound in.two layers on a tube 4% in. 
in diameter by 5 in. in length. Two 
sections of the secondary loading coil 
are also wound in the same tube and 
contain 74 and 87 turns of No. 22 
D.S.C. wire respectively, bank wound 
in two layers. The loading coils are 
disconnected from the coupling coil by 
means of two dead-end switches. Taps 
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Figure 2—Back view showing secondary fine adjustment gears, and link motion for 
operating coupling coil 


coupling coil when not in use by. two 
dead-end switches operated by a small 
cam attached to the shaft of the 
primary inductance switch. The pri- 
mary condenser is of the balanced 
plate type. The fixed and movable 
plate systems are in two sections ar- 
ranged 180 degrees apart and are thus 
balanced. The maximum capacity of 


25 


for varying the secondary inductance 
are mounted on the back of the panel, 
the scale indicating the tap being used. 
The oscillator coil (tickler) is placed 
inside the secondary tube and consists 
of 90 turns of No. 22 D.S.C. wire 
wound on a composition ring 3% in. 
in diameter. It is moved from a verti- 
cal to horizontal position by means of 
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a' lever motion which is worked by 
rotating the knob marked “Oscillator.” 
The secondary condenser is the same 
size as the primary condenser with a 
maximum capacity of .0013 mf. and 
has a fine adjustment knob placed to 
the right and below the condenser 
knob. The grid condenser has a fixed 
capacity of approximately .00074 mf. 
The bridging condenser is variable by 
steps and has a maximum capacity of 
approximately .0025 mf. A standard 
10-ohm battery rheostat, used for con- 
trolling the filament current, is 
mounted on the rear of the panel and 
is operated by the knob marked 
Audion. The socket for mounting the 
audion is at the extreme right of the 
panel. 

Binding posts are provided for the 
connection of the antenna ground, fila- 
ment battery, plate battery and phones. 

This receiver has been in operation 
since July, 1919, and has given excel- 
lent results. The binding posts, audion 
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Figure 3—End view, showing method of mount- 
ing tickler coil 


socket and a small mica condenser, 
were the only complete parts pur- 


chased, all other parts, including the 
condensers, being home-made. 


A Simple and Efficient Rotary Gap 


By Wm. D. Reynolds, D.D.S. 


‘THE gap here described has a 
marked quenching effect and is 
undoubtedly the easiest to construct of 
all rotaries I have ever made or seen. 
A bakelite ring with 5-inch face, 
¥% inch deep and 8 inches inside diam- 
eter and about 2 feet of 5¢-inch brass 
ribbon are the essential requirements. 
Eight 2-inch pieces of the brass 


each other. A quarter inch slot is 
then cut in each piece of brass to per- 
mit adjustment and fastening to the 
bakelite ring. Eight holes are drilled 
and tapped equi-distantly around the 
face of the ring to hold the eight sta- 
tionary electrodes. 

The rotary electrodes are made of 
a single piece of the same kind of 























Figure 1—Assembled design of rotary gap and detail of stationary electrodes 


ribbon are first cut and bent in the 
manner shown in the accompanying 
diagram. After properly annealing, 
one inch of the brass ribbon is placed 
in a small vise. The protruding inch is 
grasped firmly with flat headed pliers 
and rotated a quarter turn, so that the 
ends are in planes at right angles to 


brass ribbon. One inch from each 
end the strip is twisted in opposite 
directions, making a fan-shaped ro- 
tating electrode. This is centered and 
bolted to a piece of bakelite and thus 
insulated from the motor shaft. 

The stationary electrodes should be 
so adjusted as to just clear the re- 
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volving, member. The ‘spark in this 
gap has practically no lead and does 
not jump until opposite the stationary 
electrodes. The peculiar shape of the 
revolving electrodes produces a blast 
of air which quickly quenches the 
spark and cools the gap. 

This gap is easily constructed and 
correctly designed. The spark occurs 
between “knife edges” and is there- 
fore almost instantaneous. The su- 
periority of this gap over the slow 
starting heavy electrode gap is un- 
questionable. 


An Economical “B” Battery 
By E. L. Long 

O make an economical “B” battery 

secure one new dry cell which has 
a carbon element the cross section of 
which is a circle. Take off the outer 
covering of zinc in one piece. This 
may be easily done by making a cut 
lengthwise-of the cell with a hacksaw. 
Remove the center carbon and with 
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Figure 1—Showing constructional detail of the 
“B” battery 


a hacksaw cut into pieces about 14 
inch thick. Now from the zinc cut 
out discs having a diameter equal to 
the carbon discs. These form the 
elements for the “B” battery cells 
which may be put together in the 
following manner. Bore a hole in a 
4 inch piece of wood a trifle larger 
in diameter than the elements of the 
cells. Place this form on a smooth 
surface and put a carbon element flat 
in the bottom of the hole. Next place 
a thin layer of the black mixture from 
the cell in the hole, cover with a couple 
of discs of the blotting paper which 
should be remoistened. After having 
formed a small projection on the zinc 
disc with a center punch to serve to 
make the connection between cells 
more perfectly, place the zinc disc 
with the projection upward over the 
blotting paper and press the whole 
together tightly. Remove from the 
form and seal by using melted paraffin 
applied by means of a small brush or 
rag on the end of a stick. Twenty 
or more cells may be made in this way 
for the cost of a single dry cell, and 
they will serve very well as a “B” 
battery. They may be used by placing 
them in groups between springs fast- 
ened to a board or other support. 
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The three-score enthusiasts Gathered to pay tribute to ~ ge Armstrong. Those at ~~ speakers’ table in the rear, standing (from left to right), are: 
W. #H. Johnson, Jr., John V. 
ae > Andrew White 


A Dinner to Armstrong 


Davis, Prof. M. 


HE firm foundation in which 
amateur wireless rests in this 
country was clearly reflected in the 
testimonial banquet given in honor 
of Major Edwin H. Armstrong by 
the Radio Club of American on No- 
vember 19,1919. Sixty-four persons 
were present at the Hotel Ansonia, 
New York, to pay their respects to 
the returned president of the club, 
among whom were those who for 
ten years have held the leadership in 
directing the experiments in the 
New York district, and many men 
of distinguished scientific achieve- 
ment who have inspired and engour- 
aged the youthful workers in the art. 
During the evening the guest of 
honor was acknowledged as the am- 
ateur who had set up new standards 
for the unpaid enthusiasts of wire- 
less, established the work on a high 
plane and secured recognition for 
amateur radio. The debt to Arm- 
strong, it was conceded, lay princip- 
ally in the great merit of his in- 
vention of the regenerative circuit 
through which the sensitiveness of 
the vacuum tube receiver had been 
increased five thousand times. His 
work had been acknowledged by the 
conferring upon him of the medal of 
honor of the Institute of Radio En- 
gineers, but it is a safe assumption 
that no tribute could have been more 
pleasing than the banquet given him 
by his original associates of amateur 
days. In the midst of this company 


Pupin, Major Armstrong, 


it was recalled how he has remained 
an amateur at heart ever since the 
day seven years ago when, as a 
twenty-two year old college student, 
he perfected the invention which 
silenced the arguments of those that 
held amateurs to be meddlesome 
young men who accomplished no 
beneficial results in science. 

T. Johnson, Jr:, a director of the 
club and toastmaster for the even- 
ing, looked upon the club’s activity 
in retrospect, fondly recalling its or- 
ganization as a neighborhood propo- 
sition ten years ago and carrying its 
work through to the present day 
when it still retained its original use- 
fulness and had the added prestige 
of accomplishment by many mem- 
bers. .Prof. Michael I. Pupin re- 
sponded with a sterling tribute to 
Armstrong’s earnestness when a stu- 
dent at Columbia and gave many 
personal reminiscences of how the 
young inventor had challenged the 
admiration of men of great achieve- 
ment, notably in the recent war, 
when French and British communi- 
cation officers had been astonished 
at his feats in radio engineering. 

Dr. Alfred N. Goldsmith responded 
with an appreciation of amateur 
workers as a whole, emphasizing the 
peculiar character of the hobby in 
that its converts always remained 
loyal—that they never recovered 
from the disease. He noted the sig- 
nificant fact that Armstrong hed 
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L. Hogan, Dr. Alired N. Goiasmitn, George ri. Clar« 


started with the most rudimentary 
apparatus, out of which he had 
erected a great structure of achieve- 
ment and he looked hopefully to an 
immediate future holding great pos- 
sibilities for other epochal inven- 
tions. The inspirational factor, he 
maintained, lay in the simple char- 
acter of the apparatus itself, instanc- 
ing the vacuum tube as virtually a 
three-element electric light; yet 
light at best could be thrown but a 
few miles, whereas radio signals 
spanned thousands and gave prom- 
~ of circling the globe. 

George H. Clark, former naval ex- 
pert, told how at first the navy did not 
understand that the regenerative cir- 
cuit was credited to Armstrong, 
stating that the principal reason for 
this was the modesty of the inven- 
tor. He gave an insider’s view of 
the confidential inventions and de- 
velopments made during the war and 
added a strong appreciation of the 
hard, conscientious and successful 
work of Major Armstrong as an of- 
ficer abroad. Mr. Clark then, in 
lighter vein, effectively scored those 
of lesser accomplishment but greater 
pretensions, and with many witti- 
cisms drew a word picture of the re- 
sults if all inventors were to adopt 
a like attitude. 

Other speakers were John V. L. 
Hogan, Emil J. Simon, Capt. Willis 
H. Taylor, Jr., W. A. Davis and Prof. 

(Continued on page 36) 
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First Prize—An Efficient Amateur Transmitting Condenser 


*T HERE are so many different types 
of condensers being used for 
amateur radio work and so very little 
information available in regard to the 
types that are giving most satisfaction, 
that it is quite a problem for the 
average amateur to decide upon the 
proper type to build for his station. 
A review of the various forms of 
transmitting condensers may be in 
order. Their advantages and disad- 
vantages, in so far as amateurs are 


concerned, will be itemized accord- 
ingly : 
Disadvan- 
tages 
Bulky 
Expensive 
Unreliable 
Bulky 
Sloppy 
Bulky 
_|Fragile 
Bulky 
Fragile 
Bulky 
Fragile 
Initial ex- 
pense 


Type Advantages 
Dielectric ° 
Low losses 
Self healing 
Not fragile 


Low losses 
Self healing _ 
Fairly low 
_losses _ 
Fairly low 
Glass in wax | losses 

~~ |Fairly low 
_losses 
Low losses 
Very compact 
_INot fragile _ 





Compressed 
Air 


Oil 





Glass & Ol 


Leyden Jar 








Mica 





An analysis of the above data 
shows that for the ideal condenser, 
mica should be chosen for the dielec- 
tric. Mica is standard now in the 
Army and Navy. : 

In the average amateur transmitter 
arrangement of apparatus, the in- 
ductance of the leads are of such 
lengths that a capacity over .001 
microfarads cannot be used on a 
wavelength of 200 meters. 

Condensers have electri- 
cal losses which summed 
up are referred to as the 
“power losses” of a con- 
denser. A large portion 
of this power loss is in the 


dielectric between the me- ZZ 
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tallic coatings. This loss 
is present in practically all 
insulators, This particu- 
lar loss is due to “hystere- fff 
sis” in the dielectric. : = 

Experiments have been oe 
made to overcome the de- 
fects along this line, the 

. results of which show that the energy 
absorbed per cycle in the condenser is 
proportional to the total energy in the 
condenser during the period, regard- 
less of the frequency of the oscilla- 
tions. 

Therefore, that portion of the total 
decrement due to dielectric hysteresis 
is independent of the frequency of the 
oscillations or the physical size and 
capacity of the condenser and is wholly 
determined by the chemical composi- 
tion of the dielectric and its temper- 
ature. There is also a small loss due 
to “eddy currents” in the metallic coat- 
ings. 
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By Norman A. Nyquist 


During recent years much time and 
money has been spent by different 
radio investigators on research work 
with mica dielectric condensers and 
much valuable information has been 
obtained. 

There is only one grade of mica 
which gives complete satisfaction, 
namely, Clear Ruby Mica, which is 
obtainable from the Mica Products 
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without puncturing, but the mica 
sheets should be tested before as- 
sembling. A convenient way of test- 
ing the mica is to use the transmitting 
transformer. A needle spark gap is 
set across the secondary terminals, 
separated one-tenth of an inch. Re- 
actance is then inserted in the trans- 
former primary circuit until the sec- 
ondary voltage has been reduced to 






































Left side leads 
soldered together 
_ 


Figure 
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Figure 4 


Diagrams showing detailed plan of constructing the transmitting condenser 


Co., New York City. The cost of mica 
is rather high, but will not total the 
manufacturer’s price on glass or 
moulded condensers. 

When purchasing the mica, sheets 
two inches by three inches should be 
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Figure 5—The finished condenser mounted in a case 


specified, as this is a standard and 
convenient size. The thicknesses 
should be from two to three and one- 
half thousandths of an inch. The num- 
ber of sheets required will depend 
upon the desired capacity of the con- 
denser designed and the secondary 
potential which it will have to work 
on. 

Let us assume that a capacity of 
.001 microfarads is desired and that 
the secondary transformer voltage 
will be twelve thousand volts. 

The particular grade of mica men- 
tioned above will stand about 1,500 
volts per one thousandth of an inch 


the point where it will only jump one- ° 
tenth of an inch, and no more, even 
if the gap is lengthened. Each piece 
of mica is now placed.between two 
metal sheets slightly smaller than the 
mica sheets and connected across the 
secondary terminals of the transfor- 
mer. All pieces of mica that puncture 
should be discarded. 

Knowing that this mica, will stand 
1500 volts per mil, a safety factor of 
five is generally used, which means 
that each mil of mica is worked at 
one-fifth its tested voltage or 300 volts. 
As each mil is worked at 300 volts 
per mil and the mica is two to three 
and one-half mils thick, and a second- 
ary voltage of twelve thousand is to 
be used, it figures out that we must 
have twenty sections in series. 

If there are to be twenty sections 
in series and we want a resulting ca- 
pacity of .001, the capacity of each 
section must be twenty times the 
desired capacity, or .020 microfarads. 

The capacity may be calculated 
nearly enough by use of the following 
formula, and the proper number of 
plates per section can be determined 
roughly. The capacity need not be 
exact, as the capacity of the twenty 
sections in series is finally adjusted 
by taking off or adding a few plates 
to one of the end sections. 
2248xAxK 


dx10"° 


‘ Capacity = 
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A = Total area of coatings 

d = Dielectric thickness 

K = Dielectric constant, 4 for the 
above grade. 

The metallic coating for the mica 
should be dead soft annealed copper 
foil one-thousandth of an inch thick 
and one and one-half inches wide. It 
may be purchased in rolls of this size. 
About one-half pound will be required. 

The copper foil is cut into pieces 
three and one-half inches long and as- 
sembled on the mica as shown in fig- 
ures 1 and 2. About eight of these 
plates placed together will give a ca- 
pacity of .020 microfarads. After the 
proper number of plates are assembled 
to give this capacity, the rest of the 
sections are made and the twenty sec- 
tions assembled as shown in figure 3. 

All the sections are now held in be- 
tween two blocks of wood and 
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clamped tightly in a steel clamp, such 
as is used by machinists, or in a hand 
vise. This whole arrangement is then 
placed in an oven and baked at a tem- 
perature of 250 degress F. for at 
least twelve hours, if possible the 
clamps should be tightened about 
every three hours. 

During the last hour of baking, a 
compound consisting of one part bees- 
wax and three parts rosin should be 
prepared, melted, and brought to a 
temperature of 250 degrees. After 
twelve hours of baking all moisture 
has been removed from the condenser. 
It is then placed in the boiling com- 
pound and left there one hour, the 
temperature being kept at 250 degrees 
F. during this time. 

The unit is next taken out and left 
to cool. When cold the surplus com- 
pound is scraped off and the clamps 
removed. 
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The finished condenser is mounted 
in a case as shown in figure 5, and the 
case is filled with the remaining 
liquid compound before it cools. 

When soldering the copper lugs to- 
gether as shown’ in the drawings, use 
the only soldering flux that will give 
complete satisfaction, which is equal 
parts of alcohol and rosin. The sec- 
tion should be tilted up-side-down 
when soldering so that the flux will 
not run into the mica. 

The construction of this condenser 
entails considerable work and the 
various materials are quite expensive. 
It is, however, a real condenser,— 
worth all the time and effort required, 
and a unit of which any amateur may 
be proud. The substitution of a mica 
condenser for a glass and oil condenser 
will result in a 50 per cent. to 100 per 
cent. increase in radiation for a given 
input. 


Second Prize—An Efficient AmateurTransmitting Condenser 


HE amateur high tension 
condenser is usually the 
weak link in the chain of trans- 
mitting apparatus and the con- 
denser described below was de- 
veloped in an attempt to pro- 
vide one that would be efficient, 
rugged, permanent, not too ex- 
pensive, and capable of being 
built by an amateur himself 
with the assurance of success. 
Glass plates were selected as 
being the simplest form of die- 











lectric, having a suitable effi- 
ciency and for the ease of at- 
taching the conducting medium. 
These plates were of plate glass 8x10 
in. and varied from % in. to 5/16 in. 
in thickness, and were obtained at a 
nominal price from a jobber in glass 
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By H. L. Stanley 
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Design of plates with separating strips attached 
and the connectors made of tenes 


from pieces which would otherwise 
become scrap. Plates of this descrip- 
tion have an average dielectric con- 


stant of 7.5 to 8 and are not af- 
fected by voltages up to 30,000. 

Commercial tin foil 6x8 in. 
was selected for the conducting 
coating, as it was easy to ob- 
tain, cheap, and filled all the re- 
quirements better than any 
other coating obtainable. This 
foil was purchased in the form 
of a roll of the proper width to 
require cutting for one dimen- 
sion only, and of a thickness 
which would be sufficient to 
carry the full capacity of the 


Figure 2 fusual transformer without heat- 


ing. 

After trial of several mediums for 
attaching the foil to the plates, it was 
decided to use pure beeswax, as this 
material lends itself readily to the op- 
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Air Service for use on fighting planes. 

of airplane contracts and these ammeters could not be used. Each has passed 

the exacting Government tests and is in perfect condition. They have not been removed from their original 

cartons and are now ready for immediate shipment. i 
The scale reading is: 0-2.5 amperes. Shunt giving double or triple this range, 75c extra. 

Only by buying a large quantity of these ammeters are we able to sell them at almost half the usual price. 

This is your opportunity to procure at an unusual bargain a standard U. S. Army Air Service Hot-Wire 

Ammeter. The supply is limited. Better get in on this today-as there is a great demand for these instru- 

sis or money-order.. Dealers write us, we have an attractive proposition for you. 


U. S. Army Hot-Wire Ammeters 


Install One In Your Station 
Imagine the increase in transmitting range one of these highly efficient 
Roller-Smith Hot-Wire Ammeters will bring you. 
maximum energy on one hump under all weather conditions ; rapid adjustment 
to various wave lengths; increase or reduction of energy to work a certain 
station,—these are some of the advantages that can be yours. 


Regularly $13, Our Special Price, $7 
These Ammeters are of the flush type and were made for the U. S. Army 
The armistice brought a cancellation 


78 Van Wyck Boulevard 
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Richmond Hill, N. Y. 
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eration, has a very high dielectric 
value, does not form bubbles of gas 
under the foil and solidifies at once 
after being applied. 

The glass plates were first washed 
in warm soapsuds and wiped with a 
cloth wet with alcohol to remove all 
grease, etc. The foil was then cut and 
the corners rounded off. 

To apply the foil to the glass the 
plates were first heated to a tempera- 
ture somewhat higher than necessary 
to melt the wax, and while they were 
hot the wax was applied in a thin 
coating all over the part of the plate 
to be covered with foil, the foil laid 
on in position, rubbed down with a 
soft rag on both sides of the plate and 
the whole thing run through the fam- 
ily clothes wringer. 

If this operation is properly carried 
out while the plate is still hot the foil 
on both sides will be squeezed abso- 
lutely flat and into intimate contact 
with the glass, and the film of bees- 
wax between the foil and the plates 
will be so thin as not to be noticeable. 

The plates and the foil were then 
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washed with a soft rag wet with gaso- 
line and all traces of surplus was re- 
moved. After the plates were dry 
the foil was examined for possible pin 
holes and these were covered with 
shellac wherever found and a heavy 
coat of shellac was flowed around the 
edges of the foil. The shellac was used 
to prevent the oil in which the plates 
were to be immersed from coming 
into contact with the wax under the 
foil, thus dissolving it and allowing 
the foil to fall from the plates. 

A rack was then built of dry wood 
to hold the plates in an upright posi- 
tion and an oil tight metal container 
built which would hold the assembly. 
This container was sufficiently deep 
to allow the plates to be covered when 
the case was filled to within one inch 
of the top with transil oil. 

When the plates were assembled in 
the rack they were separated 1/16 in. 
by means of cardboard strips which 
were pasted across the ends of the 
plates with shellac. (See figure 1.) 
This separation is necessary for the 
connecting strips to be placed between 
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the plates. The connecting strips were 
made of 1x.005 in. half hard brass of 
the shape shown in figure 2, and are 
long enough to meet over the center of 
the condenser when placed in position 
between the various plates.- When 
the connecting strip in this form was 
pressed between the plates it made 
a good and sufficient contact with the 
foil on the opposed sides of two plates. 
The connectors were placed on op- 
posite sides of each plate connected 
in one multiple unit. 

A condenser constructed according 
to the foregoing manner has a capacity 
of approximately .01 mf. when thirty- 
five plates are included. This is the 
proper capacity required for use with 
the ordinary amateur transformer on 
a wavelength of 200 meters. 

Condensers of this type have been 
in use for some time in several of the 
best amateur stations and they have 
given very satisfactory service, being 
characterized by the absence of the 
usual losses present in the amateur 
transmitting condenser. 


Third Prize—Transmitting Oil Condenser Suitable for 
200 Meter Amateur Sets 


A TRANSMITTING oil condenser 
suitable for 200-meter sets and 
for powers up to 1 kw. is described. 

The material is easily obtainable 
and the condenser is easily constructed 
and highly efficient. I have been us- 
ing one for over two and one-half 
years and there has never been a sign 
of a breakdown while under severe 
strain and using 1 kw. output. There 
is not the slightest sign of corona or 
brush discharge. 

Following is given a list of material 
and sketches of the construction with 
all the essential parts being shown. 


By George T. Droste 


From a photographic supply house, 
obtain a composition Hypo fixing tank 
for 8x10 in. plates. This is a vertical 
black tank which looks like rubber. 
It is about 534 in. wide, 1034 in. long 
and about 10 in. deep. The inside is 
scored or grooved at the sides for 
holding the plates vertically and raised 
baffle walls at the bottom are provided 
to keep the plates from touching the 
bottom of tank. Thesspacing of these 
grooves keep the plates about % in. 
from center to center and the tank 
holds eight 8x10 in. plates. (See figure 
1). 


Obtain eight 8x10 in. used photo 
plates. These may be had at the same 
photo supply house. Clean off the | 
gelatin by soaking the plate in hot 
water and scrape off with a knife. 

At a hardware supply house obtain 
sufficient copper foil to coat both 
sides of these eight plates with sheets 
6x8 in. in size. Sixteen are required. 
This material comes about 12 in. wide, 
therefore, a piece 64 in. long is re- 
quired, allowing enough extra for 
waste in cutting. This copper foil is 
recommended in preference to tin foil 
no matter how heavy the tin foil be, 
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The Jones Patented Crystal Detector 


Send for new Illus- 


presents six different surfaces of the Crystal to the action of 
It keeps you on the 
LIVE SPOT at all times and thereby gives you the loudest and 


the needle, without changing its position. 


clearest signals. 


Four Dollars net, Postpaid. 


OUR LATEST CABINET VACUUM TUBE RECEIVING SET 


~ Employing the New 
MARCONI VACUUM TUBE 


Reception range from 200 to 
8000 metres, 


Can be used for either DAMPED 
or UNDAMPED waves, without the 
addition of any other coils or ap- 
paratus. 

Price Sixty Dollars, Net 

Interior view from the Rear, 
showing Loose Coupler, its action, 
and Wiring Diagram of the Va- 
cuum Tube Circuit. Also showing 
how the entire Apparatus is built 
within the metal frame, to permit 
its removal from the cabinet for 
examination or additions. 


We reproduce the set in its entirety that you ma: ee and understand its construction, instead of enclosing it in a Cabinet and 
It is now "ened in Schools ‘of Radio instruction where Technical and satisfactory results are necessary. 


384 Monroe Street, Brooklyn, N. Y. 
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as it has tensile strength and does not 
tear in handling. No tabs for terminals 
are used. (See figures 1 and 5.) 
Obtain from some hardware supply 
house enough stock for two pieces of 
brass 1/16 in. thick, 4g in. wide and 
long enough to fit the width of the 
tank. (See figure 2.) These pieces are 
bent down at the ends about % in. 
and drilled and tapped for 12/24 
screws for fastening to the tank and 
forming the terminals. On the long 
flat portion clear holes are drilled to 


oF 





l | u's Moles for i2-24 
beg screw + 




















Figure 1 


Detailed constructional plan and arrangement of plates of the 


oil condenser 

take 12/24 machine screws. These 
holes may be slotted if the experi- 
menter desires to allow easy removal 
of the clips. One piece is drilled with 
four holes and the other with five. 

A dozen 12/24x134 in. brass round 
head machine screws and 24 hex nuts 
are obtained. Nine screws and eigh- 
teen nuts are used for the plate ter- 
minals, two screws and two nuts for 
condenser terminals. (See figures 3 
and 5.) Next obtain enough spring 
brass ribbon 1/32 in. thick and % in. 


Tank for Oil 
condenser 
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wide to form nine pieces as shown— 
see figure 3. This brass is bent as 
shown and soldered into the slots of 
the screw heads.. The spring brass 
clips make rubbing contact with the 
foil plates at the upper edge and are 
all alike. Contact adjustment is easily 
accomplished by bending the lower 
part of the clip so that it will apply 
spring pressure between the foil plates 
or, by raising or lowering, which is 
accomplished by adjusting the lock 
nuts. (See figure 5.) 14/24 machine 
id _ fe 


f-2s tap. 
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Clip support bers 
Figure 2 
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} a 24 tap hole 
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“iH Slots or clear 
“hole for # 12-24 
screws 
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take the screws. At one side these 
screws are long enough to take nuts 
for locking in position, and also form 
the binding. posts of the’ condenser. 
Two pieces of hardwood %2x% in. 
and long enough‘ to fit snugly between 
the walls of the tank are slotted with 
a hacksaw and the slot spaced the 
same as the plates. (See figure 4.) 
This separator is placed at both ends 
of the tank and holds the upper edges 
of the plates rigidly. (See figure 5.) 


o 
12-24 nuts & screws 
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Figure 3 
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Separator 











Figure 4, 


Constructional plans of the clip support bars, clips and separator 


screws placed through holes drilled 
in the sides of the composition tank 
will support the horizontal bars. These 
holes in the tank must be near the 
top edge so as to be above the oil 
line, which has to cover the plates. 
The support bars are drilled and 
tapped in the turned down ends to 


The vertical grooves in the :tahk are 
tapered, being wider at the top. 

The oil used is a standard’ trans- 
former oil.. Two gallons are needed. 
This will cost about 50 cents a gallon 
and may be purchased at any oil sup- 
ply house. It is a vegetable oil and 
not a mineral oil and is poured into 








RADIO OPERATORS 


$125.00 per Month upward, PLUS ALL EXPENSES 


Lieut. Col, Krumm, former chief of Radio Division, A. E. F., author of 
articles in Wireless Age, is head of the Y. M. C. A. Radio School. 


Individual Instruction Modern Equipment Special Short Course 


Dormitory Swimming Pool 
Call or Write for Illustrated Booklet 


Y. M. C. A. RADIO SCHOOL 
149 East 86th Street, New York, N. Y. 
BEST RADIO SCHOOL IN THE EAST 
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Are You Satisfied With 


Your Appearance ? 


Are you as strong and as healthy as 
you wish to be? 

Do you feel energetic always? 

Would you like to be well developed 
and have a pleasing appearance and a 
strong personality? 

a you tire out before the end of the 


you bothered with Constipation, 
indigestion, kidney trouble, catarrh, 
rheumatism, worry or any other like 
ailment? Are the errors of your past 
life telling on you? 
Ask yo' f frankly “AM I A REAL 
MAN?” 


No matter what condition you are in 
at present, I can build you up, make 
you healthy and strong and change your 
whole appearance any way you want me 
to. I go to the cause of things, and I 

where others leave off. If you 
long for broad shoulders, I can help you 
get them, If you want a big, full chest, 
you can get it. If you desire thick, 
strong muscular arms, you can get them 
also, If you will give me the chance, I 
can make a powerful athlete of you in 


EARLE LIEDERMAN 
The Acme of Physical Perfection 
a very short time. I have done it for 
thousands of others so why not let me 
do the same for you? 

I specialize in muscular development 
and strength. First of all I am for ap- 
pearance and secondly for strength. I 
first develop a pupil and then make him 
strong, and all this I do in a very short 
time. My system never fails. 

I have trained some of the world’s 
strongest and best developed men. Many 
of my pupils become famous. Many of 
them are teaching others also, and you 
can do the same thing if you really 
want to, 


TTT I 


Send for My Book 
“MUSCULAR DEVELOPMENT” 
and you will learn of my methods. If 
you have not as yet read this interesting 
little book, by all means get a copy. 
It explains all about my system and it 
will arouse your enthusiasm and make 
ou see things differently than ever 
before. It contains 20 full page photo- 
graphs of myself and some of my splen- 
didly developed pupils. This book may 
mean the turning point of your whole 
life, so be sure to send for it. SIMPLY 
TEAR OFF COUPON BELOW AND 
MAIL TO ME WITH 10c. (stamps or 
coin), to cover cost of mailing, wrapping, 
etc., and you will receive your copy 
. promptly. 

ear off coupon now—this minute while 
it is on your mind. Putting off may 
mean forgetting, so DO IT NO 

EARLE E. LIEDERMAN 
Dept. 1008, 203 Broadway, New York 
2 ee ew me ee ee 
Mr. Earle E. Lie erman 

Dept. 1003, 203 Broadway, N. Y. City 
Dear Sir: 

Without any obligation on my part, 
please send me a copy of your book 
“Muscular Development,” for which find 
enclosed 10 cents. 
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the container after 
plates have been 
installed and con- 
nections made, 




















The entire unit 
may be placed 
near the trans- 
former and oscil- 
lation transform- 
er. A sheet of glass 
placed on top of 
the container will 









































actasacover. The 
foil is applied to 
the glass with 
orange shellac. 
Smooth it out with 
a squeege roller, 
or by hard press- 
ure -with a cloth 
pad. Do not use 
metal, as this will 
produce a curl to 
the foil, which 
makes it difficult 
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Clevation Clip & contact 
Figure.5 * 


Showing assembly of Parts by means of a sectional and an elevation view 


foil and glass with shellac. 
for the connections to the plates. 


to keep the edges 
down. After the 
foil is attached 
and the shellac 
dry, coat the en- 
tire surface of the 


Glass 
Section thru. 
plates 


Later clean the upper corner of the foil plate 
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MATEUR wireless suffered a dis- 

tinct loss with the death of Hor- 
ace A. J. Upham, prominent lawyer of 
Milwaukee and an active member of 
the N. A. W. A. Mr. Upham, who 
was 66 years of age, died of apoplexy 
while motoring near his summer home. 
He took a great interest in amateur 
affairs and was the leading spirit in 
the organization of the Milwaukee 


Club. 


A. T. Hovey of Boston has an- 
nounced the inauguration of a new 
method of doing business in the wire- 
less field. He is arranging ‘to receive 
orders for all standard makes of ap- 
paratus by radio and will have the sta- 
tion in operation so amateurs may com- 
municate with him either direct or re- 
lay on Monday, Wednesday, Friday 
and Saturday evening from 7 to 9 





A Radio Club has been formed at 
New Mexico College which will have 
for its object the advancement of its 
members in technical, general and 
practical information concerning radio 
telegraphy. The club will have the 
use of the college radio house and a 
tower 140 feet high will be built, with 
an umbrella aerial. 

Following is a list of the officers 
elected: Louis Eddleman, president; 
Mortimer Beaty, vice-president ; Clar- 
ance Fite, secretary-treasurer; Pro- 
fessor Goddard, faculty adviser. 


The newly formed Philadelphia Ra- 
dio Amateur Association announces 
that its initial meeting proved very 
successful and the regular program 
will call for meetings to take place the 
second and fourth Monday nights each 
month at 1611 Columbia Avenue, 
Philadelphia. 
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MOTOR GENERATOR SETS 
WIRELESS TELEGRAPHY 
WIRELESS TELEPHONY 


Epitomizing the standards of quality and pre- 
cision trafitsenal with the C-W trade mark. 
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The Vacuum Tube Control Panel 


shown herewith is one of the several units we are placing on 
—_ the market for amateur and experimental use. 
roo A 

stituie a . : 
Signal : Ps In designing this apparatus we have endeavored to furnish 
y the field with something more nearly approachiag the type 
Massa in Commercial use than, which, with a few exceptions, is 
¢ (of : , at present obtainable at a price within the limits of the 
‘ef of ys Amateur purse. 

; 

tions 





While our slogan is—BUILT TO A STANDARD— 
NOT TO A PRICE, we have not ignored price entirely, 
but have merely placed it secondary to quality, feeling that 
ned at the great majority of experimenters are willing to pay a 
1 have fair price for value received. 

of its 


1 and _ Practically all of the parts entering into the construc- 
> cade \ tion of our apparatus are manufactured by us and by deal- 
» Ta ing directly with the amateur trade we are able to keep 
ve the our prices within reasonable limits. 

and a 


t, with ' Our apparatus will be found to be honestly represented 
‘ and up to specification in every detail, and is sold with 

flicers the distinct understanding that any article found to be not 

onc entirely satisfactory may be returned and money refunded 

— without question. 

. ar- 


- Pro- TYPE VP-5 VACUUM TUBE CONTROL PANEL SET 


Polished Bakelite panel. Genuine mahogany cabinet, hand rubbed finish. Rotary, air-spaced, variable condenser. Back 
mounted rheostat of special design giving accurate adjustment of filament voltage 45-volt, sealed-in type high tension battery 
hia Ra- controlled by multi-point switch. Arc and spark circuits, variable by low capacity cam switch. All metal parts satin nickel 
rounces plated. Shipping weight, 20 pounds. Type VP-5 Vacuum Tube Control Set (without Vacuum Tube) 





d very Send Stamps for copy of Balietins now on the Press 


ae THE COLIN B. KENNEDY COMPANY, 140 Second St., San Francisco, Cal. 
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RADIO MEN 


Indicating Dials 
Now Available at a Reasonable 
Price 


3-inch Black Composition Dial, 
with 100 divisions on scale, filled 
with brilliant white; edge beveled. 
3” Dial, postpaid, only ..75 cents 
3” Dial, with government type 
bakelite knob. Has set screw to 
clamp shaft of instrument. $130 
d 


BAKELITE PANELS 

9%x19x\% Black XX 
19x19x Black XX 
9%x19x3/16 Black XX 
19x19x3/16 Black XX 

Send 5c for catalog and get on our 
mailing list for future bulletins. 

For Sale by all Radisco Agencies 


A. H. Corwin & Co. 


4 West Park St. Newark, N. J. 











7 strands No. 22 solid copper. 100 per 
cent. Radiation. Shipping weight, 15 Ibs. 
per 1000 feet. Postage extra. Immediate 
delivery. 

1 cent per foot. $9.00 per thousand 


LEE A. BATES, 8 Moen St., Worcester, Mass. 
Call IGY—A. R. R. L. Supt., Central, Mass. 





WIRELESS AMATEURS 
HIGH yh we eh Cane OaFe). 
16-3-38 and 16-2-38 D. 8S. C.-Enamel 
G Seamless Cardboard Tubes 
for No. 703 Batteries 
Bakelite and rubber panels. Write for 
Circular on Honeycomb Coil Mounting. 
Wholesale and retail. 
A. T. HOVEY 
61 Belvidere St., near Mechanics Bldg., Boston, Mass. 
Radio Call | F-j Eveni 








RETURN COUPON 
ican Radio Relay League, 
Hartford, Conn. 
Enclosed find $1; please enter my trial subscrip- 
tion to QST for 9 months. 
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A course in the elementary prin- 
ciples of wireless will be conducted 
and there will be an address on tech- 
nical topics ‘and also on general topics. 

The employment of the V. T. in 
amateur radio was taken up at the ini- 
tial meeting and will continue to be a 
lively subject for debate. 

The officers of the club are making 
arrangements to have demonstrations 
of apparatus and displays of merito- 
rious equipment a regular feature of 
the meetings. 

A prepared program is followed. 
Lectures and papers which have been 
thus far presented include: “Elements 
of Direct Current,” by.S. S. Harris; 
“Decrement,”’ by Malcom Ferris; 
“Elements of Alternating Currents,” 
by S. S. Harris; “Hook-ups for 
Honeycomb Coils,” by P. J. Galla- 
gher; “Poles and Aerials for the 
Amateur,” by Elwood Casey. 

At the initial meeting the following 
officers were elected: Gordon M. 
Christine, President; W. F. Wunder, 
Vice President; H. Paul Holz, Sec- 
retary and Treasurer. 





The president is authorized to call 
an international communication con- 
ference to consider rates, cable and 
other questions, under a public bill 
passed by the Senate and sent to Pres- 
ident Wilson. No date is fixed for 
the conference, which was conceived 
by representatives of the allies and the 
United States at the Paris Conference 
and is expected to deal with disposi- 
tion of the German cables. 





Bronze’ Victory buttons will be is- 
sued by the Navy Department to all 
persons who served in the reserve or 
regular Navy in the war. Recruiting 
stations have been authorized to issue 
them to all eligible persons now dis- 
charged or on inactive duty, and a 
supplementary distribution will be 
made from the Bureau of Navigation 
in Washington. Silver buttons of the 
same design, it was said, will be issued 
to those who received wounds during 
the war. 

The Victory button, it was ex- 
plained, is awarded in addition to the 
Victory medal, distribution of which 
is expected to begin shortly. 
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shows you how to make at 
home every kind of apparatus. 


8 BOOKS — OVER 500 PAGES 
AND OVER 500 ILLUSTRATIONS 


and Working Drawings of primary and 
storage batteries, static machines, recti- 
fiers, transformers, volt and ammeters, 
telegraphy, telephones, medical coils, 
spark coil dynamos, motors, electric en- 
gines, Tesla coils, wireless phone, keys, 
spark gaps, tuners, couplers, load coils, 
helixes, transformers, detectors, condens- 
ers, aerials, etc., etc. In plain English 
with working drawings that you can 
understand. 


Only $2.75 postpaid — while they last 
‘* If not worth $5, send them back 
in 10 days and we will refund. 
COLE & MORGAN, Inc., Publishers 
P. O. Box 473 . , * NEW YORK 




















Read the 


Radioist 


“Your Own Radio Magazine” 


The RADIOIST is as original as its 
name consisting mainly of how-to- 
make-it articles together with dive, 
peppy, simply written articles in- 
teresting to both expert and novice. 


Learn How to Construct 


an audion amplifying transformer; 
how to receive all undamped stations 
on an aerial ten feet high, fifty feet 
long, and using only one audion; about 
the proposed international radioists 
relay; hundreds of other interesting 
items, in fact, learn all the latest 
ideas 4 being a reader of the 
RADIOIST. Yearly subscription, $2.00. 


SPECIAL OFFER. Three months subscription 50c. 


Be Modern and Progressive 


Do not build your set until you’ve 
read the latest ideas in the RADIO- 
IST. Send your subscription, trial or 
regular, immediately and receive the 
“New Year” issue which will be a 
“rip-roarin” success. Delay means 
you’re not up-to-date and are missing 
much, so act now and subscribe today. 


INTERNATIONAL SOCIETY OF RADIOISTS 
Executive Headquarters OMARA, U.S.A. 
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WIRELESS AMATEURS 


Send 2-cent stamp for free description of THE 
BARR MERCURY-CUP DETECTOR, the 
most efficient detector on the market. 
by The Marconi Wireless Telegraph Co. and 
the United States Government. 


Increases the efficiency of every wireless 
receiving set by making the signals clear, 
sharp and distinct. 


Instantly adjustable at a constant pressure. 


The Barr Mercury-Cup Detector Dept. D, The Wyoming, Washington, §D. C. 


Tested 
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A WARNING 


to Manufacturers 
Importers 
Dealers 
Jobbers 
Agents 
Amateurs 
Purchasers 
Users of . 


Vacuum Tubes 


The Marconi V.T. Patent is Basic 


United States Letters Patent to Fleming, No. 803,684, 

November 7, 1905, has been held to be valid by Judge 

Fioming Pat. No. $08,686 Mayer of the United States District Court for the 
Bee eee ee TET Southern District of New York, and by the United 
States Circuit Court of Appeals for the Second Circuit. 


It is a basic patent and controls broadly all vacuum tubes used as detectors, amplifiers or 
oscillions in radio work. 

No one is authorized to make, sell, import or use such tubes for radio purposes, other than 
the owners of the patent and licensees thereunder. Any others making, selling, importing 
or using them alone or in combination with other devices, infringe upon the Fleming patent 
and are liable to a suit for injunction, damages and profits. And they will be prosecuted. 


THE AUDIOTRON AND THE LIBERTY VALVE ARE 
NOT LICENSED UNDER THE FLEMING PATENT 


The price of the genuine Marconi Do not take chances by making, im- 
V. T. delivered is $7.00 each. The porting, selling, purchasing or using 
standardized socket is $1.50 addi- Vacuum tubes for radio purposes 


: . not licensed under the Fleming pat- 
tional. The standard resistance, com- ent. By selling, purchasing or using 


plete, costs $1.00 and is made in licensed tubes for radio purposes 
the following sizes: % megohm, ou secure protection under the 
1 megohm, 2 megohms, 4 megohms, leming patent and avoid the risk 
6 megohms. of litigation for infringement thereof. 


This warning is given so that the trade and public may know the facts and 
be governed accordingly. 
Send all remittances with order to COMMERCIAL DEPARTMENT 


MARCONI WIRELESS TELEGRAPH CO. OF AMERICA 
RADIO CORPORATION OF AMERICA 


233 Broadway Woolworth Building New York 


Sole Distributors for De Forest Radio Telephone & Telegraph Co. 
Retail Office and Exhibition Rooms, 25 Elm St., New York 
Schofield Bldg., Cleveland, Ohio Insurance Exch. Bldg., San Francisco, Cal. 301 Commercial Bank Annex, New Orleans, La. 
American Bldg., Baltimore, Md. 136 Federal St., Boston, Mass. 109 South 2nd St., Philadelphia, Pa. 
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Stromberg-Carlson 
Radio Head Set 








A Set that combines your ideal 
of extreme sensitiveness with a 
strong, durable construction that 
stands the gaff of continuous serv- 


ice ashore or aboard ship. 


All operating parts housed in 
dust-proof and moisture-proof alu- 
minum cases. The diaphragm is 
mounted metal-to-metal in such a 
way that temperature variation will 
not disturb the air-gap adjust- 
ments. Non-conducting spool 
heads and slotted pole tips elimi- 
nate 90 per cent of the eddy cur- 
rent losses that are found in other 


head sets. 


Each set is wound to a resistance 
of 2,000 ohms with pure copper wire 
and furnished complete with 6-foot 
moisture-proof cord attached. 
Tested for matched diaphragm tun- 
ing and operating qualities in 


actual service before shipment. 


Send $12.00 for sample set for 
trial in your own station—satisfac- 
tion guaranteed or your money re- 
funded upon return of set. Write 
for Bulletin 1206 giving full 
description. 


Stromberg-Carlson 


Telephone Mfg. Co. 


ROCHESTER, N. Y. 


Chicago, Ill. Kansas City, Mo. 
Toronto, Ont. 
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The Navy Manual 

The Navy Manual of Radio Te- 
legraphy and Telephony has_ been 
completely rewritten, and, owing to 
the cessation of the war, much mate- 
rial formerly considered as essentially 
military secrets has been released. 

As a result, the present edition may 
be considered as the most up-to-date 
and thorough treatise on radio-com- 
munication now on the market. It has 
the advantage of dealing only with 
apparatus and systems which have 
been actually used in service, and un- 
der the most severe conditions. Much 
of the apparatus which is here dis- 
closed in the greatest detail has not 
hitherto been available in any publica- 
tion. 

Of especial interest are the chapters 


_ on the radio compass, radio telephony 


and aircraft radio apparatus. The 
latest static-reduction system, the un- 
derground antenna, and high-power 
systems are treated in detail through- 
out the work. 

The book is well illustrated with 
photographs of apparatus in naval use, 
as well as with numerous diagrams. 
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All in all, the book has distinctive 
values because of its clear, compre- 
hensive view of the radio art in gen- 
eral as well as for detailed and ac- 
curate descriptions of the newer 
phases of the art. It is especially well 
suited for the needs of the amateur, 
and for the professional man it sup- 
plies in accessible form a record of 
the state of the art as developed and 
stimulated by recent military activity. 





‘THE following letter has been re- 
ceived from the Department of 

Commerce, Navigation Service: 

National Amateur Wireless Assn. 

Sirs: A great number of amateur 
radio stations are believed to be in op- 
eration without proper licenses, for 
the station and for the operator, hav- 
ing been obtained from the Radio 
Service, Bureau of Navigation, De- 
partment of .Commerce. 

When the war restrictions on ama- 
teur, training and instruction and ex- 
perimental stations were removed by 
the Navy Department it is probable 
that many amateurs immediately be- 

(Continued on page 37) 


A Dinner-to Amstrong 


(Continued from page 27) 


LL. A. Hazeltine, all of whom were 
unreserved in their praise of the 
guest of the evening and the out- 
look for amateur wireless. 

Major Armstrong characteristic- 
ally refused to acknowledge himself 
an honored guest; he maintained 
rather that the occasion was merely 
a get-together dinner of club mem- 
bers and old associates. He ex- 
pressed the wish that the tributes 
extended to him could be passed on 
to the great body of amateurs, say- 
ing, “the man that works the appa- 
ratus is, after all, the most impor- 
tant. In the war, the one greatest 


success was the amateur. Nothing 
ever shook my faith in his everlast- 
ing ability to keep up communica- 
tion.” He added that the great les- 
son of this experience was that am- 
ateur experimenting must be aided 
and encouraged in this country, and 
he hoped that the common sense of 
the nation would remain firm behind 
the view that the future should not 
bring forth any restrictive legisla- 
tion. Radio frequency amplification 
on short wave lengths, now accom- 
plished, opened up brilliant possibili- 
ties for amateur communication, he 
believed, and great days lay ahead. 
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gan transmitting with their radio 
equipment under the impression that 
no additional authority was required. 

I will greatly appreciate it if you 
will inform the amateur radio opera- 
tors that transmitting radio stations 
of any kind or power come under the 
Act of August 13, 1912, and require 
a transmitting license from the above- 
named Bureau. } 

Many amateurs are also under the 
misapprehension that if they have a 
low power transmitting set which they 
believe cannot transmit beyond the 
limits of the State in which they are 
located, that they, do not require a 
license. This is not the fact, inas- 
much as the law includes stations 
which can interfere with messages 
from outside the State in which the 
station is located. This proviso, 
therefore, includes every transmittirfe 
station. 

Licensed stations require licensed 
operators, and the amateurs’ attention 
should also be called to this fact. 
There is a penalty of $500 provided 
for the person operating an unlicensed 
radio station, and an additional pen- 
alty of $100 and imprisonment of not 
more than two months or both for an 
unlicensed operator, and unless some 
of the offending amateurs are 
promptly advised of the necessity for 
station and operator’s licenses there 
is a possibility of their being prose- 
cuted for violating the law. 

The necessary application forms 
and information regarding licenses 
can be obtained by communication 
with the U. S. Radio inspectors of the 
different radio districts. Respectfully, 
yours, L. R. Krum, 

Chief Radio Inspector. 


EXPERIMENTERS’ WORLD 


The Ham 

WHILE looking over any up-to- 
date amateur station, if you 
should ever see among the pile of junk 
in the workshop traces of such things 
as a tomato-can variable, or a rolling- 
pin tuning coil, turn and shake the 
owner solemnly by the hand, for he is 
one of the few remaining specimens 
of the old-time ham—a species of ra- 
dio experimenter that flourished to a 
great extent in the old days before 
the war. He is a pioneer, and should 
be accorded due respect. To him is 
due, to a great extent, the rapid prog- 
ress made in radio, and now that he 
is gone forever the commercial “ops”’ 
who cussed him when he caused 99* 

will look back and forgive him. 
The ham was sometimes a good 
operator, although most usually he 
was a nuisance. His wave was al- 
ways open to criticism, and his decre- 
ment was expressed in hundreds. His 
tone was the sure criterion of his 
class—if a true ham, it was inde- 
scribable, but will be happily remem- 
bered as something never to be heard 
again. Usually it was low, born of 
the union of a Ford coil and an elec- 
trolytic interrupter, but occasionally 
it would be high and musical—for a 
few minutes. This showed the ham 
had a real spark coil, was running it 
from batteries hooked from a friendly 
garage, and that the vibrator needed 
adjustment. Sometimes he used a 
condenser, a wonderful thing made of 
tobacco tinfoil and odd pieces of pic- 
ture glass that the family wouldn’t 
miss. If he owned a helix, it was 
constructed of wood and 18 telephone 
wire. An “OT” was unknown and 


*Old signal for QRM. 








$1.50 each 
complete 
with grid leak 





The ““ACE’’ Vacuum Tube Socket 


The Ace Vacuum Tube Socket is designed to fit the 
Standard four prong vacuum tube. The top part 
consists of a finished aluminum casting, mounted on 
a formica base } inch thick. This base will not 
break under any condition of service, as moulded 
composition bases will. Heavy phosphor bronze 
springs are mounted on the under side of the base 
for connection to the tube prongs. 


This is the only vacuum tube socket on the market 
which has the grid leak built in as part of the socket. 
It may be used for back or front of pane! mounting. 
The best socket on the market regardless of price. 


We manufacture a complete line of Radio apparatus. 


THE PRECISION EQUIPMENT CO., INC. 


2437 Gilbert Ave. 


Manufacturing Engineers 
(Dept. C) Cincinnati, Ohio 











**Max F” 


means 
Maximum 
Efficiency 


“Max F” Grinding Wheels, 


All sizes, Grains and Grades. 


“Simplex” Band Grinders, 
Straight Grain Finish Grind- 
ing and Polishing. 


“Duplex” Band & 
Disc Grinders, 


“Marathon” Disc Cement, 
Use COLD, more Easily Ap- 
plied than Hot Glue. 


“Marathon” Abrasive Bands, 
All Widths, Lengths and 
Grits. 


“Advance” Steel Cutters, 
High Speed and Carbon Cut- 
ters, Mills, Reamers, Counter- 
bores, etc. 


“Valeau” Files, 
SWISS PATTERN and 
AMERICAN. In all Shapes, 


Lengths and Cuts. 


All of the Above 
WARRANTED 
THE BEST IN THE WORLD 


In QUALITY, 
WORKMANSHIP, 
EFFICIENCY, 
DURABILITY. 


IMMEDIATE DELIVERY 
from 
NEW YORK CITY STOCK. 


T. P. WALLS 
TOOL & SUPPLY CO. 


75-77 Walker St., New York City 
Telephone 3737 Franklin 
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wild man who talked of making one The ham’s code was never to buy 
was promptly dubbed as crazy. His anything under any circumstances. 
aerial switch, if he used one, was once This may have been why his publicly 
the switch of an auto coil, with slight expressed opinion was always against 
changes. Since the “set,” as it was such “trappings” as an Audion. 
always reverently termed, was usually “Such things ain’t for us. Look.at 
in the shed (the family wouldn’t let all the junk you gotta have. A bunch 
the thing in the house) a lightning o’ batteries, rheostats, and the darn 
switch was unknown and unnecessary. things don’t work half the time any- 
For receiving purposes he always how. No siree—no such junk in my 
began with an 80 ohm phone and a_ Station,” he would remark when it 
single slide tuning coil wound with was mentioned. Probably if an Au- 
bare wire on a rolling pin, with string dion could be made by him in his own 
to space the wire. For detector, sili- workshop he would have had a seven- 
‘ con was the favorite, though occasion- step amplifier, if he knew that such a 
ally one would find perikon, perikon- thing existed, but he would absolutely 
electra, pyron, electrolytic, or galena. ‘efuse to allow any instrument with 
Soon he would graduate and build the taint of commercialism upon it to 
himself a loose-coupler, and buy a enter his station. 








DUCK’S 


No. 13 264-Page 
Electricaland Wireless 


Catalog 


JUST OFF THE PRESS 


175 Pages of Wireless Instruments 
Any radio amateur will tell you there is no 
catalog to take its place, and that it is a 
Beacon Light to guide you in the selection 
of your apparatus. 
This unrivalled catalog mailed to any- 
one upon receipt of 12c. in stamps or 
coin, which may be deducted on first 
dollar purchase. 
























Greet cast of catalog and low prices single 1000-ohm phone, in which case I have endeavored to set down the 
prohibit distribution otherwise he was of the elite, and had the “best chief characteristics of the famous 
ee ee ee Oe ae Oe” ham as he was in days gone by, and 
‘ ° ° e ; , . 5 ys 
1 What thie Big Catalog Contains i But it was by the aerial that the I have tried to do this in a friendly 
. ss - , e i Gs 
: paratus tor Com: | hone” se § true ham was really known. It in- spirit, for I was a ham myself, and 
r al and - . : : ¢ 
4, perimental use ; § Dp. Flashlights; ! variably had one pole (of bent euca- used to jam the ether at four words 
a terial: ops aay lcalBat- § Ivptus) in the backyard for one per by the hour, using about 2 k. w. 
2 * =. em, |! 3 pp. Ammeters g spreader, with the other attached in talking to a fellow in the next block, 
© 9 pp. Auto and |i.) rr diecteieai © some weird manner to the house. It perfectly oblivious to the BK’s from 
D. dae Geleerecn || ont. Soto E : : neatby commercial stations. About 
¢ Spy. Telegraph |} end Mechanical & was insulated with everything, from y ations. 
! a th 8. . mec o 
Tiuinwalbiiatitidsiitsuliverditeitiidinihinss t old pop bottles to porcelain cleats sal- 90 per cent of the 2 K.W - Was used 


vaged from somewhere, and its wires Up in heating the interrupter. It was 





THE WILLIAM B. DUCK Co. were anything from the 18 telephone a wonderful life, but the day of the 
239-241 Superior St., Toledo, Ohio 





already mentioned to 14 galvanized ham is past, and specimens now are 
iron. The spreaders were always at few and far between. The place of 
least 16 feet long—sometimes longer, the ham has been taken by a young, 
for the ham had been told he could smart Alec who prates wisely of het- 
i Advanced Radio Students receive farther that way—and held erodynes, logarithmic decrement, vac- 
read from two to four wires. On such an uum tube transmitters, the relative ef- 

° . aerial a true ham could copy NAA ficiency of tuning by capacity and tun- 

The Radio Review during the daytime half way across ing by inductance, and other such 


The new British Publication devoted to the continent, and with his Ford coil things unknown to the simple ham of 


















































A sskdiine teeniel ob apeaiiie Prog- ocace tage’ ria oie yesterday. We do not mean to un- I 
OE Fe ape ree, nr Beene ion’t _ tenes paged 4 could al. ‘uly rebuke the present generation of : 
1 Subseription price $7.15 per year in eve paced pom Gol hin & tatu bitin — but veg nar peapor! to our 

Send all orders to mercial operator, but I suppose it is earts, and we hated to see im go. : 
WIRELESS PRESS, Inc., 64 Broad St., because he is a ham—for no one else The King is dead—long live the ' 
a See could do it. _ King! 
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DAYNOR VACUUM TUBE CONTROL PANEL 


This is positively the latest type of Control Panel offered for 
Amateur use. It is designed to meet the requirements of the 
exacting operator and experimenter. 

It is extremely flexible in operation and can be used in any 
combination of circuits. 

This panel is the forerunner of a new system of unit in- 
struments. 

The construction of this instrument is of the best materials 
obtainable ; bakelite panel, dark oak cabinet, graduated dials and 
large composition knobs, variable grid condenser, rheostat, and 
tube receptacle mounted back of panel. 

PRICE—less Bulb (with base for any tube desired)—$15. 
(Wt. 6 lbs.) 

When ordering state.base desired. 

For full information write 


DAYNOR RADIO ELECTRIC COMPANY 


BOX 105 WILKINSBURG, PA. 
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“ASK ANYONE WHO HAS USED IT 


The Best 
I Ever Worked 


“The Brandes Headset Is the 
Best I Ever Worked. Others Look 
Like a Plaything Beside It.”’ (Tes- 
timonial from an expert, Name on 
Request.) 

Professionals as well as ama- 
teurs, the world over, are enthusi- 
astic about the range and absence 
of blurring in the 


BRANDES WIRELESS HEADSET 





Suggestion for Prize Contest—February Wireless Age 


An Original Design for an Antenna Switch 


We will pay the usual prizes of $10, $5 and $3, in addition to our regu- 
lar space rates, to the three contributors who send us the best manuscripts 
on the above subject by. January 31. 











Queries Answered 


Answers will be given in this “department to questions of subscribers, covering the full range of 
wireless ‘subjects, but only those which relate to the technical phases of the art and which are of 
general interest to readers will be published here. The subscriber’s name and address must be given 
in all ietters and only one side of the paper written on; where diagrams are necessary they must be 
on a separate sheet and drawn with India ink. Not more than five questions of one reader can be 
answered in the same issue. To receive attention these rules must be rigidly observed. 

Positively no questions answered by mail. 


“Superior,” 2000 ohms, $7 


TRIAL Buy a Brandes Superior 


Headset and use it criti- 


OFFER cally for ten days. Then, 


it doesn’t come up to 
our rad or your expectations, 


G. L. L., St. Anthony, Iowa: 


In connection with  caage query concerning 
the four-stage amplifier described on page 


ergy to the plate. It will be possible for you 
to use a three-stage radio frequency ampli- 
fier, but if you do so, it will be necessary 


33. of the April Wrretess AGE, we suggest 
that before you spend any money in mak- 
ing up an amplifier incorporating this 
circuit, you set up one of the circuits to 
familiarize yourself with its action. Hav- 
ing done this, it will also be possible for 
you to make comparisons and draw your 
own conclusions. We regret that we are 
not in a position to do this for you. 


* * * 


R. C. A., Long Beach, Calif. : 

With reference to the four-stage amplifier 
described on page 33 of the April issue, 
your inability to get oscillations on the 
three stages is due to the fact that the 


for you to supply the oscillations to heter- 
odyne incoming signals in some other way 
than that described. It might be done, for 
example, by the use of a fourth tube as 
an external oscillator. 

No matter how many tubes are used, 
providing they have all been selected with 
regard to similarity of characteristics, the 
plate battery required will be the same. In 
connecting up three-element tubes, it is the 
custom to join the negative side of the high 
potential battery to the positive side of the 
filament battery as has been indicated in 
the diagram on page 33, April Wrretess 
AGE. 

The idea in supplying a local grid battery 


return it and your money will be 
cheerfully refunded. Test it—com- 
pare with others—for sensitiveness, 
clearness, distance. Prove for 
yourself the fine quality, the 
“matched tone.” The two dia- 
DP toned exactly alike, 
strengthen the signals and prevent 
blurring. Us by many U. 
Government experts, and experts 
abroad; by colleges and technical 
schools; and by professional and 
amateurs everywhere. 

Send 4c for caret “wm _—s 
C. BRANDES, 32 Unica $ sare, 

INC. Room’818 NewYork 


WIRELESS RECEIVER SPECIALISTS 








phase displacement or the “timing” of the is to enable one to charge the grid nega- 
third valve with reference to the first valve tively, in which case the negative terminal 
is not as it should be. It will be necessary of the battery, of course, would be con- 
for you to add a fourth tube, and if it nected to the grid and the positive terminal 
should be desired to add more, it will. be to the filament. 

necessary to add them in pairs. Any tubes We regret that we are unable to give you 
which have approximately the same char- ca | comparisons which would be of more 
acteristics are suitable for the hook-up ue to you than the comparisons between 
above mentioned, that is, the tubes you se- the various circuits which you are able to 
lect for this work should all operate on the make for yourself. Using four tubes in- 
same plate potential and approximately ™ tw: Pd three with the ot, ania pages. 
same filament current, The amount o should increase your range considerably. ° 

energy passed in the plate circuit of these The Rogers underground antenna has no Wireless Press, Inc. 
tubes is very small and the resistances are merits which would appeal to the amateur 64 Broad Street New York 
sufficiently low to supply the required en- in particular. As we understand it, it has 


NEW RADIO BOOKS 


The THERMIONIC VALVE and Its De- 
velopment in Radio Telegraphy and 
Telephony. By J. A. Fleming (M.A., 
D.8c., F.R.S.); 279 pages, 144 diagrams 
and illustrations. Bound in Cloth. 
Postpaid -00 


The: Oscillation Valve—The Elementary 
Principle of Its Application to Wireless 
Telegraphy. By R. D. Bangay. 

Postpaid 

















* e * 
Receiver Efficiency is not dependent upon external appeatance. Don’t be deceived 


by manufacturers who imitate the distinctive appearance of Grebe apparatus. The Grebe standards of 


efficiency and dependability are found only in 


The Highest Grade 
Apparatus for Amateur Use 


One- and Two-Stage 
Audio-Frequeney Amplifiers 


apparatus. That's why discriminating ama- 
teurs prefer it. The Short-Wave Regenerative Receiver, Type CR-4 is characteristic of 
Grebe apparatus, and was designed for long distance work on amateur wavelengths. 
Range, from 170 to 580 meters. An antenna series condenser facilitates selective tuning. 
Capacity effects and other losses have been carefully studied and reduced to an absolute 
minimum. Comprises a highly developed circuit of the continuously variable inductance 
type embodying the latest achievements in electrical and mechanical design. A finished 
product in every sense of the word. Send for free bulletin describing this and other 
models operating up to 20,000 meters,—complete catalogue, 10 cents. 


A. H. GREBE & CO., 78 Van Wyck Blvd., Richmond Hill, N. Y. 


Short-Wave Regenerative Receiver 
Type CR-4 
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been en, in the belief that it aids 
" materially at times in securing a better 
signal to static ratio. The energy picked 66 
Mesco Radio Buzzer up by such an arrangement, however, is €a, an 
With Shunt Resistance — picked up by an overhead antenna, and 
U.S. Navy and U.S. Army generally speaking, is not apt to become 
W. R. R., Pelham, N. Y.: ; ’ Published by the Wireless Press, 
With reference to the fourth prize arti- Sydney, N. S. W. 
we are unable to tell you where to get gem Controlled by Amalgamated Wire- 
salts or Peeble’s powder. It may be that less (Australasia), Ltd, 
supply you with the information. We are — eg mee ae oy journal, 
unable to — his present address. We pebtenns. @Aunedin: fer sete ae 
presume that white wood or bass wood Its 72 f 1! ‘i 
would take the finish described fully as p all ilies ieee te veg latest 


very small in comparison to the energy 
ewe 
Standard. popular with the experimenter. al } 1 

a aK * 
cle in the July, 1917, issue) we regret that 
Mr. Mcllvaine will see this query and 

everywhere, 

well as, if not better than, cypress. developments in wireless work. 

cK ae a: 


The Radio Officers of the NC planes, All Australasian matters relating to Radio 
after testing all other buzzers, decided A. R., Scottville, Mich.: Telep aptotie Radio Telegraphy, Mercantile 
to use the “Mesco” on their radio equip- = they SCOUVENE, SEI. : Marine, Navy and Aviation are described 
ment. The R-34 was equipped with Approximate fundamental wavelength of and illustrated fully—right up to the 


two of them. an antenna ry be obtained by multiplying minute. ' ; mi & 
Why? Because of its reliability and the length of the antenna plus lead-in, plus meas are described in sim- 
constancy in operation; greater output ground connection, in feet, by 4, which 6 
efficiency; ease of adjustment; unaf- will give the wavelength in feet. For re- 
fected by extreme variations in weather duction o : smi the result should be di- 
conditions; exposed wires eliminated. vided b 
Sparking is almost entirely eliminated, The Se wavelength of a four- For sale by 
Sat in ne ojaclida 44 uae Galltees wire aerial spaced 32 inches, which is 80 . 
is here conserved and radiated in the ft. in yeas and ae a 30 ft. cage WIRELESS PRESS, Inc. 
form of oscillating energy. and a t. ground, is approximately 1 


This buzzer maintains a constant meters. oe ae 64 Broad Street, 


note and is recommended as an exciter y New York 

for checking wave-meters where pure A. T. S., Betheny, Nebr. : 

note and ample energy are required. The condensers C-4 shown in the circuit 

List No. Price on page 33 of the April WirELess AGE have 
55. Mesco Radio Buzzer a value of .005 mf. each, The ordinary A ° ° 

awe Fo gem Sot ee eee. nag hh coy one stopping condenser, as sold for use in crys- merican Electro Technical 

tal detector circuits, will serve the purpose . 
end solicit your inquiries. Wireless ex- admirably, or you may make one Bape 4 Appliance Co. 


| gaphetaned gerne two strips of tin foil 2 inches in width and 235 FULTON ST., N. Y. CITY—Cort. 3153 


Send for the New Edition of Our} 2out Bs page= nal ay the two = be | BATTERIES—SPECIAL TYPE FOR AUDIONS 
separated by paraffin paper 2% mils in Ball . ; Ly 
Catalog N 29 thickness, and wound up until the whole , se Pyne beg 


is pocket size, contains 264 pages, with over forms a unit about 2% inches in length by Bakelite cut to order Magnet 
’ 
Wire, Aerial Wire, Buzzers, 


ions, and describes in plain, clear H H 4 
language ail about Bells, Push Buttons & Batteries, ——e Bs width. ti til 
aterial, Elect: ‘oys, erence i-laye - 

Burglar and Fire larm Contrivances, Electric : a ze sib asi * weed ar mere "34 Brandes Head Sets, Special 
c Bells, Medical Batteries, Electrically F Heated oe Fy transformer described on pose Head Bands, Army Type, 

ra’ i. . jat- q > S , Res 
Apoonen: uges, Wireless "Telegraph ov ey of the September issue, this type of trans Crystal Cups, Crystals, ‘best 
Ignition Supplies, etc. former will probably prove more efficient Insulator kind, etc, 


IT MEANS MONEY SAVED TO You on the longer wavelengths than the usual mitiahe : 
; se tything to give the AMATEUR a chance to make 
to have our Catalog when you want to buy single-layered solenoid. ; his own APPARATUS. De Forest's high class manu- 


factured Radio parts always on hand. 
Manhattan Electrical Supply C0., Inc, A. C. C., Oneida, N. y. Those sending for Catalog will 
New York: Chicago: St. Louis: The Armstrong receiving set described about Oct. Ist. Catalo i ioe loves 
17 Park Place 114 8. Well St. 1106 Pine St. : 4 g een elaye 
San Francisco Office: 604 Mission St. on page 39 of the February Wrrecess Ace, beyond our control. Send 10c for it. 
was designed for 200 to 600-meter work. 
The 50 turns of wir need not necessarily 
have a tap taken « very turn, but if it 
Buy Your Favorite Books, AMSC is desired to do this, i: may be accomplished 
Subscribe for your Favorite Magazines WAY by — a ae of wire long — to 
WIRELESS reach the switch for every turn and tying Standard Makes 
ELECTRIC WE HAVE THEM | the toop together tightly at the point where | CLAPP-EASTHAM and DeFOREST 
TECHNIC it leaves the coil with thread. After the Goods on Hand - - Prompt Shipments 
eee. oes al circulana, lists coil has been wound, under these circum- Write today for Prices 
stances, it should be carefuly varnished. G. L. LaPLANT ST. ANTHONY, IOWA 
AMSCO, Department W-1, AURORA, ILL. It would not make a great deal of differ- 


RADIO APPARATUS 


DISTRIBUTORS OF ALL PROMINENT MAKES 
For real prompt delivery send us your 


Price $3.00 per year 
25 cents per copy 




















Get My Prices 


Before Buying Radio Instruments 























De Forest, Grebe, Murdock, Wireless 
Specialty, General Radio, Clapp East- 
ham, Brandes, Acme, Federal Tel. and 
Tel., Arnold, etc., etc. You can place 
your orders right from their catalogs 
and secure immediate delivery. 


TYPE P-500 DE FOREST 
AUDION-ULTRAUDION PANEL 
Shipping weight 18 pounds. 
Price $24.00. 


F. D. PITTS CO., Inc., 


12 Park Sq., Dept. B, 


orders for honey-comb coils, unit 
panels, all kinds of vacuum tubes, all 
makes of telephones, radio textbooks, 
amplifiers, control panels, etc:, etc. 
Remember this material is carried 
right in stock and shipped the same 
day as order is received. Give us a 
trial. 


LARGEST AND BEST STOCK OF 
ANY HOUSE IN NEW ENGLAND 


Exclusive distributor of Grebe 
apparatus in New England. 


Boston, Mass. 








When writing to advertisers please mention THE WIRELESS AGE 








Io Qt—no ws 


DECEMBER, 1919 EXPERIMENTERS’ WORLD 











Mignon “RW4” | || PERFECTION 


Usdiesped Wave Lettering and 


Receptors Drawing Pen 


“THE mos simple and 
Loading Coils mos efficient let- 


Vartematers tering pen for free- 
Amplifiers hand lettering. It writes 


Strongest, Most Distinct Signals with a steady, smooth 


“R.W.4" Size 12’x9"x6%” velvety touch. 


Ernest C. Mignon, inventor of the famous disc-core undamped wave receptor, is no 
longer connected with the Mignon Wireless Corporation of Elmira, N. Y., or their T It! 
successors—The Universal Radio Mfg. Corp. ry - 


Loose Couplers 








Address all communications for Mignon Apparatus to 

Mignon Manufacturing Corporation *.” °.. Newark, N. J. If you want comfort, 
speed and efficiency in 
Damped and Undamped Wave lettering, try the PER- 
Apparatus for all purposes') X= FECTION. Elim- 


Endorsed by Radio Department “SUPERIOR inates that constant re- 
of D. L. and W. R. R. Co. filling and cleaning. The 
Write for Literature Ars : PERFECTION is the 
A 
oS only lettering pen that 
actually solves the let- 
tering problem. 

















Made in eight sizes to 
suit all requirements. 
A R M Y AND N A V Y Write ur Caasid No. Ww. 

Standard Wireless Head Receivers released for amateur use Manufactured solely by 


- Price $12.50 New York Blue Print 


These head receivers are the exact type used by the Army and Navy wireless 
operators during the war. P aper Co. 

The Signal Corps U. S. A. knew them as #P-1 1. Sensitized Papers, Drawing Materials, 

The U. S. Navy knew them as C-W 834. Drafting Furniture 


102 Reade Street, New York City 
JAMES O. OLIVER & COMPANY 


20 Nassau Street New York City 
ie ace ceo 
TEL 


i. ae. BACK BAY 
i $964 


InNstTiTil 




















8% Boylston, 3. 
Bostor. — Mass. 
ANNOUNCEMENT! 


-Prxangements have been. ted .whereby EVERY MAN .who. graduates from the EASTERN RADIO INSTITUTE.§is 
POSITIVELY GUARANTEED a good position. When you realize that it only takes six months in the Day School or nine 
months in the Evening School to accomplish the work and that the salaries for beginners are from $100 to $125 per month, 
food and quarters included, and that the entire compote of the course can be returned to you in one month’s salary, doesn’t 
this ? eal to you? Remember we are the OLDEST, LARGEST, and BEST EQUIPPED telegraph school and have THOU- 
SAN ; of satisfied graduates to our credit. This speaks for itself. Day and Evening classes. Start any Monday. Our pros- 
pectus for the asking. 
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Do You Read 


THE 


Wireless World? 


In it you will find articles 
relating to the PRACTICE 
of Radiotelegraphy as well 
as to the THEORY. 


The QUESTIONS and 
ANSWERS SECTION is 
open to YOU for the SO- 
LUTION OF YOUR 
DIFFICULTIES. 


INSTRUCTIONAL 
ARTICLES for Home 
Study WRITTEN BY 
EXPERTS. 


REVIEWS OF BOOKS 
useful to Wireless Stu- 
dents. The interests of 
Operators are well catered 
for. 





=— ence whether you used a 100 it. aerial or 
an 80 ft. aerial in connection with a short 

i] wave receiver. It would only be necessary 
in the case of the longer one to compensate 
for its additional length by the use of a 
smaller value of series tuning condenser. 

With reference to the article on page 41 
of the April issue, it will be all right for 
you to substitute single silk covered wire 
for the double silk covered wire called for. 

This also applies to your question con- 
cerning the article in the May issue. You 
would probably get best results by using 
either of the receivers described in the 
February and May issues. 

oe * 
H. W. S., Binghamton, N. Y.: { 

We see no reason why you are unable 
to get results with the cabinet set when 
working with your antenna. It would be 
better if you used solid copper wire instead 
of copper clad, but this should not entirely 
prevent your getting some results. Look 
for loose connections, or it may be that 

- the dimensions of the aerial on which the 
set was tested are entirely different from 
the dimensions of your own aerial which 
might, depending upon the set itself, make 
considerable difference. The wavelength 
of your aerial is approximately 170 meters. 
The manufacturers of the receiver should 
be willing to help you cut. 

K * a 























NAME PLATES, BRASS SIGNS, 
CLOCK AND METER DIALS 


SING NOVELTIES A. B., Hartford, Conn.: 


We have noted your diagram and find 
nothing wrong with it providing you leave 
out your 15,000 meter loading coil. It 
will not be possible for you to tune to 15,000 
meters by tHe use of a loading coil in con- 
junction with the loose coupler which you 
describe. In order to reach this wavelength 
and to receive undamped waves, you should 
provide yourself with coils similar to those 
described in recent issues of the WIRELEss - 
Ace, and a Marconi vacuum tube. 

“Practical Wireless Telegraphy” by E. E. 
Bucher, will thoroughly explain damped and 
undamped waves, and tuning. This will 

















“WIRELESS WORLD,” $2.75 per annum for 
America. Single Copies, 25c Post Paid 


WIRELESS PRESS, Inc. 


1868 Woolworth Bldg. New York 


You _will find in HAWKINS 

GUIDES just what you to 

know about electricity. In simple 
evi lay language— com 

, to the point. In questions 

answ' complete standard 


ers, A 
course in Electri ay 4 











Send for your set today to | 
over. 


HAWKINS 
{ELECTRICAL 
GUIDES 


be supplied to you upon application to the 
Wireless Press, Inc., 64 Broad Street, New 
York City. 

With the outfit which you now have, you 
should be able to receive upwards of 100 
miles. We cannot tell you.exactly because 


“RV A” is the sign of SERVICE 
that stands for your opportunity 
to purchase anything in the line of 
Radio Apparatus or Supplies on the 


INSTALLMENT PLAN. 


you have told us nothing concerning the 
dimensions of your aerial. 
cs ok K 


R. D. W., Plainfield, N. J.: 

With reference to your query on page 44 
of the July Wrretess Ace, Mr, Allen C. 
Rockwood, of the Iowa State University, 
advises that radiosite consists of specially 
selected crystals of iron pyrites. We are 
also informed that lenzite is generally 
known as iron faced galena. 


Ask the Amateur who has used 
our Service what he thinks of it. 
Full particulars, a loose leaf binder 
and the RVA BULLETIN each 
month, sent on receipt of ten cents, 
from 

J. DONALD VANDERCOOK 

Park and Parkside Avenues 
LOMBARD, ILL. 























IT’S SURPRISING! 


How clear and loud signals come in 
with the Federal Amplifying trans- 
former. Try one and see. 

We also sell complete amplifier sets 
made by such prominent manufac- 
turers as Grebe, DeForest, Clapp 
Eastham, Wireless Improvement, 
Wireless Specialty, and others of the 
same class. 











THEO. AUDEL & 00., 72 
Piftth Ave., N. ¥. 


eacchath eee mat 
Ce ee 


seven anys further ou $1 each 
month until 


“We make or sell Everything Radio” 
Send 10c for our catalogue 


The Radio Electric Company, 


4614 Henry St., Pittsburgh, Pa. 











Price $7.10 
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Last Chance 


to get 


These Books 


at these 


Low Prices 


The: Great Increases 
in the cost of paper and of printing compel us to raise the price of our books 


But Before We Do This 


We offer you this opportunity to complete your library at the old prices 


Buy NOW— Save All You Can 
Mail Your Order Today 





Here are the Old and New Prices WIRELESS AGE 


seinen “8 = om @ year’s subscription to 
Title % "| Prceent | es the ~ i a book order at 


Practical Wireless s Telegraphy : EE. | er'$1.75/$2.2 25 mit 2 are sirendy an AGE subscriber 
order. 
Wireless Experimenters’ Manual . _ | . 1.75 2.25 eg 


Vacuum Tubes ™ Wireles “ad , 1 1.75) 2.25 SAVE ANOTME bos. 


Practical Aviation... - -\andisiWnne 1.75) 2.25 - 3 - 
Signal Corps Manual . . . . . “| ‘1.75| 2.25 Last Chance Coupon—-M¥a't, 


Radio Telephony . . . . . | N. Goldsmith} 2-00) 2.50 Not good if mailed after 


Radio Instruments and heceet 1.25 1.75 | Jan. 15, 1920 
megers es . . AR. D, Bangay) 2.25 3.25 |“ 'a'Bread Se New York. 



































Wireless Telegraphy. In Two Parts ENE) eda 2. - I will accept your last chance offer. Enclosed find 
Sian i tien a ies oat cE E. Bu } r 50 .75 $ teeee = Send me le the books checked below. 


Wireless License Examination 


How to Conduct a Radio Club . . z 50) 





75 mae we and 4 Author , 


Bucher 
Wireless. Experimenters’ Manual, by E. 
-|_ E. Bucher a i! 





tion, by E. 


‘Remember ! | ae asian, Gr ead 3's 


Manual, by Major J. A 
Srew White Jf saved = 


U. 8. Government Wireless 
How to Conduct a Radic” Club, by E. E. 





+ NawO Chico de ce CRSP RSET 


WIRELESS PRESS, Inc., 64 Broad St., NEW YORK 


*Canadian Postage 24ic; Foreign Postage 48c, 
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*The Wireless Age (one year), with book ender, $1.2 5O 
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C. H.'McS., Pittsburgh, Pa.: 
A MARK OF QUALITY The honeycomb coils seem to be very 
popular with amateurs generally. They can 














be purchased separately, we believe, and 
refer you to the advertisements. 
The only vacuum tube on the market is 


A j the Marconi vacuum tube. Vacuum tubes 
N of the types used by the Navy and Army 
WY [P| cannot be purchased. 


No special hook-up is required for the 
reception of wireless telephone speech, and 
vernier condensers are not necessary in 

STANDARD el order to tune in radio telephone signals. 
PRICE, $12.00 F. 0. B. Factory In reply to your fourth question, we 
A Standard ‘Transformer modified and re-designed for ama- @841N refer you to the advertisements, 
teur use, Coils are 1/16” copper, edgewise a a ng ar * * * 
Recenlady Bree weletne rods. Bitskination of meen! results R. R., Wapinitia, Ore. : 
in maximum efficiency. In addition to the vacuum tube and the 
PRIMARY INDUCTANCE 8 microhenries honeycomb coils you will need two variable 
SECONDARY INDUCTANCE 44 microhenries condensers, having a capacity each of ap- 
The Transformer illustrated above is only one of many newly proximately 001 mfd. A storage battery 
designed radio specialties which we have ready for you. Write tor lighting the vacuum tube, a battery of 
us for descriptive bulletins which are being issued covering dry cells giving you about 30 volts for feed- 
all International Radio Products. Address Dept. 24. ing the plate circuit, a ten ohm rheostat for 
INTERNATIONAL RADIO TELEGRAPH COMPANY adjusting the filament temperature, and a 
326 Broadway New York City pair of telephones. 
A diagram of connections is shown below: 


teaervreare 
THT 


willl 








A MARK OF QUALITY 











Perfection 20000 Meter tuners. 


Gets all the arcs in this hemisphere. XDA on first tap. 
NSS on fifth. Formica top, nickel finish. Involute coils 
set in wax. Round or square pattern. 


3000 meter Arlington tuner. 
Amplifies NAA sigs 50 times in FRISCO with a 25 foot 
aerial, also gets 4000 meter arc stations and wireless phone 
signals. Wiring diagram with each tuner. Tuners weigh 
two pounds. 


200 Meter Amateur Regenerative tuner. 
Designed for relay work on short waves. Marked coils 
only, waxed in box for panel mounting $10. Either of 
above tuners delivered to you $15. Agents and dealers 

wanted...Catalog free.. wae 
Knocked down variable condensers. H. H., Atlantic City, N. J.: 

43 plate—.001 MF—$2.75; 21 plate—.0005 MF—$2.25; Most spark coils give a scratchy note 
11 plate grid variable—$1. 75. Assemble and save money. because of the fact that the vibrator either 
is not or cannot be properly adjusted. Best 

TRESCO, Davenport, Iowa results are obtained from a spark coil when 

the note emitted is smooth and musical. 
The pitch of it does not matter so much, 
but usually best results are had with me- 


dium low pitch. This can only be obtained 
by experiment. 
The single wire aerial, 300 ft. long and 
40 ft. in height, may be used for transmit- 
A ting with a 1% in. spark coil. It is, how- 


FACTORY GUARANTEED - ALL SIZES - IN ORIGINAL BOXES ever, too large for best results, and in ad- 


—— dition to this, the wavelength would be in 

Your 0 rtuni Te pays Hew  naraneod Electrica! Ma =6tthe neighborhood of 500 meters. The nat- 

ns Standard Manutecture. ural wavelength of the aerial is about 450 

Single Phase Motors Polyphase Motors —- , 
110.840 alts A. C-. 00 exc, — lighting | @and 3 phase, A.C., 820, To op a a Fe a) evils 
R. P. M. with pulley onl Tome theeeten. 60 c, 1750 RPM., complete voltage as specified. E. H, K. Detroit Mich. : 


14 $24.50 | 1 wis, 0 om. $16.50 uur. $42.50 108 we AG. 18 wat 4 ote $4 0.00 Arlington sends out time signals at 9 P. M. 


Detroit time 
10-220 volts, 50 | 15 vets, om. $21.00 volts, A.C., 150 wotts, 38 vette, 50 : 
Ufa tin te ee wat $38- ae 1. a aed * ™ $68. The natural wavelength of a four-wire 


: 10 
HL. P., 110-228 volte, re- @ win, bom. $24.50 26 $59- 110-290 volts, A. C., 250 watts, antenna, 55 ft. long, and 35 ft. in height, 
yr $46.50 Wy, 2% ome $24.50 | rur. - $7D.SO | vets wihont mtehtoars - $75.00 with a 7 ft. lead-in, would be approximately 
1 Pum wot st $67.50 | o von 12 ome $38.50 | Mum As. mom Ham, $85.00 135 meters 


2 hem wt $1850 | 5 = $38.50 jane - $84.50 : “ plas: 


“nenioet = $85-008 . . +. O 
~ pe l cae 50 Z RS -- Toronto, Ont. : ? 
3 i daste 9124-50 eng yo > $102. mm eee. $110.00 The hook-up which you have forwarded 
= $58 s i icularly good one for your 
4. P., 190-280 volt, RPM. thy 190 volte, A.C., 750 watts, us 1s not a particularly gi e ry 
5 Kain dag 9164.50 bom od $85.00 | 2 phase only - $36.50 tTeaks Sinan wateart 9 1 24)-00 purpose. In case you wish to use it, the 
WRITE FOR CATALOG. BARGAINS IN MOTORS AND GENERATORS bridging condenser around the telephones 
is not absolutely essential, although the 
range over which oscillations are available 
with your hook-up should be materially in- 
creased by its use. 
The tickler coil design which you ask 
en @ cebu Oeiesad ©. 8. BD. by Caneen about is not suitable for long wave work. 
v of Lading attsched by freight. For data on the construction of long wave 
MANUFACTURES DISTRIBUTER receivers we suggest that you read care- 
CHAS. H. JOHNSTON, Box & , West End, Pittsburgh, Pa. fully the prize articles printed in the Sep- 
tember Wriretess AcE. 
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The grid leak may be connected in shunt 
to the grid condenser, provided the lower 
terminal of the secondary of the coupler is 
connected to the negative terminal of the 
lighting battery, or it may be connected 
direct from the grid to the negative termi- 
nal of the lighting battery. 

If your vacuum tube functions properly, 
the fact that the plate is a little out of line 
will not in any way affect your results. 

“ites 
\\. G., Burlington, Iowa: 

We regret that we are unable to give 
you the address of anyone who makes the 
double filament auto headlight bulbs. Such 
a bulb could, no doubt, be used: for the 
rectification of alternating current at volt- 
ages depending upon the insulation between 
the two filaments, but we are inclined to 
helieve that electrodes so small as these 
would necessarily be, would not work at all 
efficiently. An electrolytic rectifier would 
in all probability give trouble at 400 volts, 
particularly if an effort were made to draw 
any considerable amount of current through 
it. We regret that we have had no experi- 
ence with electrolytic rectifiers at voltages 
higher than 100. 


C. R. U., Rutherford, N. J.: 

The diagram which you show would not 
be an efficient receiver for undamped long 
wave stations. If you desire to use a single 
coil, connect your apparatus as per diagram 
herewith. 

The vacuum tube which you mention as 
being 3” in comer and having plates 34” 
by about 1 5-16” could be used as a rectifier 
on 60 cycles, 110 volts, connected as per 
hook-up shown below. 


— 











A. R., Scottville, Mich. : 

Question 1—The charges on all radio- 
grams are collected at the office of origin. 
in U. S. currency. The charges will depend 
upon who controls the radio station on the 
ship that relays the message. As an illustra- 
tion: On a ship equipped with Marconi 
apparatus and controlled by the Marconi 
Company, the ship tax will be four cents 
a word; relayed through a ship not equipped 
and controlled by the Marconi Company, 
there is a relay “charge equal to the ship 
tax of the relaying ship, generally four 
cents a word. There is then the coast tax 
at the New York station controlled by the 
U. S. Navy, six cents a word. To this 
must be added a Western U nion forwarding 
charge from the Naval station in New York 
to the point of destination. Should the re- 
laying ship be controlled by the same com- 
pany as the office of origin, there would 
be no charge for relaying the message. 

Question 2—A message is seldom relayed 
through a number of ships as the operator 
at the office of origin must route his mes- 
Sage to shore before sending, in order to 
be able to compute the charges. If a mes- 
sage must be relayed and it cannot be done 
in one relay, the message is usually not ac- 
cepted from the public until the ship can 
establish better communication. In this 
case, question one answers number two. 
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Range 200-3000m 
Price . . . $12.00 





Bakelite panels, 
Oak cabinet, Pri- 
mary and Second- 
ary switches, 
Conc entraced 


Type-¥678-Coupler winding thruout. 





An ideal tuner for amateur, professional, or 
experimenter. A wider range and better 
construction than you can obtain anywhere 
else for the money. 


Clapp -Eastham Company 
161 Main Street Cambridge, Mass. 








Charge your Storage battery 
with the Cambridge Rectifier. 


A3.centstamp brings Bulletins 
Y and R 


110v-60—. Rectifier . 








$22.00 Rectifier 














LEARN WIRELESS TELEGRAPHY 


Fascinating and Educational Work—Big 
The United States Shipping Board is making heavy demands upon ene a mga wireless oper- 
ators. Travel all over the world, secure, free, unsurpas: .d living accommodations and earn a bigsalary, 
We Also Teach Morse (Wire) Telegraphy and Railway Accounting 
School established 45 years. Endorsed by wireless, railway and telegraph officials. Low 
rates. Students can earn living expenses while attending school. Catalog Free. Write Today, 


Dodge’s Telegraph and Wireless Institute 10th St. Valparaiso, Indiana 
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National Amateur Wireless Association 
GUGLIELMO MARCONI, President. 

J. ANDREW WHITE HARRY L. WELKER, 

Acting President. Secretary. 


HEADQUARTERS, 68 BROAD STREET, NEW YORK. 





lounded to promote the best interests of Radio Communication 
between wireless amateurs in America. 


“IN UNION THERE IS STRENGTH”’ 


HARRY L. WELKER, Sec’y, 
N. A. W. A., 
68 Broad St., New York. 

Please send me full details of the National Amateur Wireless Asso- 
ciation and requirements for membership. I may decide to apply for 
membership. 

Name 
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JOHN FIRTH & COMPANY, Inc. 
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SOLE DISTRIBUTORS OF THE BALDWIN 


MICA DIAPHRAGM 


TELEPHONES, BALANCED ARMATURE TYPE. THE MOST SEN- 
SITIVE TELEPHONE ON THE MARKET. STANDARDIZED BY ALL 


THE NAVIES OF THE WORLD. 


SCIENTIFIC INVESTIGATORS 


PRONOUNCE THE BALDWIN “TYPE E” THE ONLY PHONE SUIT- 
ABLE FOR USE WITH THE MARCONI VACUUM TUBE. 


Type C—Navy Standard 
Type D—Smaller Type 


Type E—Newest Type 
Type F—Smaller Type 


Write for Catalogue 








MANUFACTURERS OF U. S. NAVY STANDARD LEYDEN JARS, 
SILVER AND COPPER DEPOSIT, KOLSTER PORTABLE DECRE- 
METERS, WAVE METERS, AND ALL HIGH CLASS MEASURING 


INSTRUMENTS. 

















DE FOREST 


Unit Receiving Set 


Gives You Better Apparatus at Low Cost 


This , we, typical 16-Unit DE FOREST Re- 


ceiving 


length range from 150 to 25,000 meters; 


Consists of a Tuner with wave 


tal and an Audion Detector, and a One-Step 


Amplifier, 


This Unit Set is the most complete 


and efficient receiving apparatus ever put out 


The entire set of Units shown 


.67. They can be bought 
separately at their various prices. 


The DE FOREST Unit Receiving Set offers the only 
practical system of securing accurately designed, effi- 
cient Radio apparatus without paying for expensive 
factory assembly and costly cabinets. You buy in- 
dividual units and assemble them yourself; saving 
money and becoming more expert in practical work. 

You can start with a few, inexpensive Units and 
increase as you progress, adding new Units as addi- 
tions to the old. No junking of old apparatus. For 
the beginner, the DE FOREST Unit Receiving Set offers 
the most highly developed Radio instruments obtain- 
able. And for the Amateur, Student, or Experimenter, 
this Unit Set holds even greater possibilities because 
by assembling and wiring the Units yourself you will 
become more expert and understand the principle of 
operation of the apparatus you are using. Find out 
more about the DE FOREST Unit Receiving Set 

Send for Catalogue W. A. 


A 64-page book of Radio Apparatus that is more 
than a catalogue. Sent postpaid for 10 cents. 


De Forest Radio Tel. and Tel. Co. 


Inventors and Manufacturers of 
Amateur and Commercial Radio Apparatus. 


1415 Sedgwick Avenue, New York City 
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ASK YOUR DEALER 
FOR DE FOREST 
RADIO APPARATUS 


These dealers in — 
cipal cities, as well as 
many others not listed 
here, sell genuine DE 
FOREST 


paratus. 
Consult local telephone 
directories for street 
addresses. 


Boston, Mass. 

F. D. Pitts & Co. 
J. W. Poole, Inc. 
Hartford, Conn. 
Bauer & Co. 
New York City. 
Bunnell & Co. 


le! 
Central Elect. & Lock Co. 
Quaker Light Supply Co. 
Frank H. Stewart Co. 


ore, . 
Maryland Elect. Sup. Co. 
Washington, D. C. 

Geo. W. Parezo & Co. 
Pittsburgh, Pa. 
Doubleday, Hill Elect. Co. 
Tol 0. 


Pioneer Elect. Co. 

7 eapolis, Minn. 
Sterling Elect. Co. 
Milwaukee, Wisc. 
Dewey Sporting Goods Co. 
St. Louis, Mo. 

Linze Elect. Supply Co 
San Francisco, le 
Leo. J. Meyberg & Co 
Los Angeles, Cal. 

So. California Elect, Co 
Brode Elect. Co. 
Seattle, Wash. 

Ralph Krows Elect. Co 
Houston, Texas. 
Hurlburt Still Elect. Co 
Mobile, Ala. 

Ungar Elect. Co. 
Atlanta, Ga. 

Haight Accessory Co. 
Norfolk, Va. 

Meeks Collins Elec. Co. 
Toronto, Canada. 
Duncan & Russell, 
Montreal, Canada. 
Perkins Blect. Co: 
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Graduating Students Every Week 
and placing them in lucrative positions on land and sea 
SERVICE RADIO SCHOOL 
Conceded to be the Foremost 
We also give Correspondence Course. 
Dept. L, 900-2 Pa. Ave. - : - Washington, D. C. 








** THERE'S MONEY INIT” 





a = « 
« THEf{AUDION pee: . 
Its early history and development, Blectron — Se a ae 
Theory and Trigger Action. Compiled by a —— teemaieiet ORSE AND WIR EL a 
Chief Electrician (Radio) who was situated 
at the Naval Radio School as Instructor for 
two years. Written by an old amateur for the TEA Cc H Y OU RS E LF mitter, THE 
Amateurs in words that they can understand. to balf usnal time, at trifling cost, —_ the —— Spusets er e- * an 
Also blue print diagrams for hook-ups for OMNIGRAPH. Sends unlimited Morse or tinen enessages, 7 . 


; > tor would. Adopted by U.S. Government. 4 styles. free. 
receiving damped signals (using both air just as an expert opera 
exhausted and gas bulbs), receiving un- OMNIGRAPH MFG. ©O., 89-C. Cortlandt St., New York 


damped signals and regenerative circuits. 
Two-step Amplifier using same (A) and (B) 


Batteries for both steps. Wireless telephony ° 
with a Power Bulb. Working blue prints on — New Undamped Wave Coupler No. 749 
how to build a “One to One” transformer for we = 
use with Audion Amplifier. All for TWO lf ” ” 
oe Our new coupler No. 749 is 32” long, 9 
DOLLARS. Address my af 
Nahe: » , wide, and 10” high, over all, and on an 
T. 0. McKENZIE ‘ 2 average-sized — canes to a aith 
, , . os meters. s coupler, used wit 
104 Warburton Ave., Yonkers, N. Y. ‘ the new CHAMBERS’ SYSTEM or 
CIRCUIT, will bring in signals 
from domestic and foreign Arc Sta- 
tions surprisingly loud and clear. 
> Note the difference in size of our 
a Raw Material No, 748 and No. 749. 
WIRELESS “AP » aw We claim to be the original in- 
Magnet wires, motors, ex- ventors of a SYSTEM or CIRCUIT 
, ¢ pico Hendin cuptpaeienee oe ; sae wiies ae fpyom > 
fen Gir call back, sielin, Kaooinenet’ Sacle Colls or Oscillating Coils, ae they 
b le . ~ @re sometimes called; as with our 
House. 99 of every hundred orders received shipped SYSTEM or CIRCUIT only two inductively Coupled Coils 
within 24 hours. Catalogue C-3 FREE on request. are necessary, Circuit cuppiies with each coupler. Price 


THE NEWMAN.STERN CO cl land, O. $24.00. Send for descriptive matter. 
3 caaiilinen FB. CHAMBERS & CO. 2046 Arch Street, Philadelphia, Pa. 



































SOUTHERN WIRELESS INSTITUTE 


423-425 COURTLAND STREET_~ - BALTIMORE, MD. 


Let us teach you wireless telegraphy by our home study method and in 
a short time fit you for a position in the merchant marine, or ashore, 
paying $125 per month and board, some of our graduates making $200 a 
month. Expert instruction by correspondence course or daily classes 
at the institute. : : : : : : : : : : : : 


WRITE FOR CATALOGUE 


Free learning instruments and text books with correspondence course 
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BATTERIES 
a 
THIS COMPANY 
ARE USED 


by Large Central Light- 
ing and Power Com- 
panies. 

By Telephone and Tele- 
graph Companies and 
for Wireless. 

For Mine Locomotives, 
Battery Street Cars, 
Railway Signals, Etc. 
For Electrical Vehicles 
and Industrial Trucks. 
For Automobile Start- 
ing and Lighting. 











“¥Extde” Batteries 


have earned their right to first consideration for Wireless 
Service and Emergeney Lighting. In this and other fields 
where the applicatiom of storage battery power is an im- 
portant factor, they have proved their ability to give in- 
stant and adequate power, and long life. 

Thirty-one years of storage battery building experience is 
built into “sExide” Battery. That experience isan assur- 
ance of consistent and dependable storage battery per- 


formance to the “Bxide’’ user. 
THE ELECTRIC STORAGE BATTERY CO. 


The largest manufacturer of Storage Batteries in the world. 


1888 - y= ooetgaa _1919 


Chicago Cleveland Rochester Washingt Denver 
St. Louis Atlanta Pittsburgh Kaneas Cie Detroit San Francisco 


Special Canadian Representative - Chas. E. Goad Engineering Co., 105 Bond St., Toronto 





New York 
Boston ~ 

















Bunnell Instruments Always Saticty 





Our Jove Detectors Simplest and Best 
Sample mailed for $1.44 Tested and Guaranteed Galena 25 cents 


OUR CONDENSERS, TRANSFORMERS ETC., ARE HIGH GRADE BUT INEXPENSIVE 


Sent stamp for our No. 40-W Catalog. 


- 32 Park Place, New Veeck City, N. Y. 








INSTITUTE 


Elm Street, New York City 


Telephone, Barclay 7610 





More than 200 young men are enrolled in our classes 
preparing for employment in the Merchant Marine. 

The demand for EXPERT WIRELESS OPERATORS 
is enormous. The position is most remunerative and 
the work is unusually pleasant. 


The junior ship operator receives $100 per 
month, the senior $125 per month, to which is 
added $3.00 per day subsistence pay when the ship 
is in port. 

You may enjoy the life of a globe-trotter and receive 


AMERICA’S FOREMOST SCHOOL 


FOR INSTRUCTION IN 


TELEGRAPH Y 


Afternoon and*Evening Classes throughout the year. 


WIRELESS 


this salary by studying from three to four months at 
the Institute. 

Prospective applicants are urged to investigate our 
course beforé enrolling elsewhere. Remember that by 
far the greatest number of assignments to the ship serv- 
ice are made in New York City. 

The Trans-oceanic Division of the Marconi Company 
is in need of expert Continental Morse operators. 

Write us for facts regarding the present radio. situ- 
ation. 

We have more than 6,000 graduates to our credit. 





Branch School: 


New Call Building, New Montgomery St., San Francisco, Cal. 
Address all inquiries to Director of Instruction 
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BAKELITE - DILECTO 


Manufacturers! 


Wireless apparatus for commercial, experimental and amateur use 
has recently moved a considerable number of notches ahead. 


Yesterday’s Construction Don’t Go Today 


Handsome appearance must be combined with efficient working. 
The true enthusiast looks for both in the apparatus he buys 
nowadays. 


This is particularly true of the insulation used. And the engineers 
and amateurs of widest experience have learned that when genuine 


is used, SATISFACTION is SURE 


Combine the popularity of this wonderful insulation with the best 
work you can do. Tell your customers that you use the genuine 
BAKELITE-DILECTO—and watch your sales grow. 


BAKELITE-DILECTO WILL CUT YOUR.MANUFACTURING COSTS— 


because it comes in sheets, rods and tubes. This means the mini- 
mum of fitting work. It is waterproof, permanent and strong. 


We also manufacture Vulcanized Fibre and Conite for special insu- 
lating purposes 


Write us about your requirements. Our engineers will gladly show you how our products 
will solve your insulating problems. 
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NEWARK, DELAWARE 


233 Broadway, New York City 332 S. Michigan Ave., Chicago, III. 
525 Market St., San Francisco, Cal. 411 S. Main St., Los Angeles, Cal. 
119 Fairview Ave., West Toronto, Ontario, Canada 301 Fifth Ave., Pittsburgh, Pa. 











OUR times the energy th your 
at a low decrement on 60 cycle 


Removal of the government ban has brought with it 
more severe regulations than before, on transmission 


For every amateur who has a sending set, the 


“AMRAD” 


QUENCHED GAP 


is practically a necessity — 


Full directions for obtaining the 240 spark note, 

together with pamphlet giving detailed specifica- 

tions, will be sent gladly on request. Ask for 
bulletin No. 12 


This Quenched Gap does not necessitate the use 

of a 500 cycle generator. Properly operated on 

a 60 cycle circuit, it will give a 240 spark note, 
with less than 0.2 decrement. 
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AMRAD 





Lightning Switch, $11.50 
Detector Stand, $4.50 ightning Switch, $ j 
100 amperes, 500 volt single Induction Coil, $28.56 


- Duplex stand, with selecting deme ihe + 
rh wt pole, double throw, mount As cous sin 
switch and two binding posts. on three 40,000 volt Electrose for use org rg c my wee 

Single Stand $2.50 insulators. available. - 
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(AMERICAN [RADIO AND [RESEARCH (ORPORATION * 
21 PARK ROW (Laboratory and works at Medford Hillside, Mass. ) NEW YORK: 














